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Abstract 
Considerable resource has been expended in restructuring organisations to optimise 
product development performance. Researchers and practitioners have concentrated 
on changing formal organisational structures often to make them more project-
focused and have introduced formal processes and procedures for developing new 
products. The problem of structuring product development, especially in terms of the 
trade-off between individual project performance and organisational learning, has 
been identified and individual company specific solutions have appeared. What has 
not been generated is a wider approach to these problems that allows any company to 
identify the issues involved and to establish an effective organisation for product 
development. 
Through its explicit recognition and exploitation of informal organisational networks, 
this research fills a gap in the literature and offers a novel perspective on alternate 
mechanisms to significantly improve product development performance. Utilising 
Social Network Analysis techniques within a standardised structure to facilitate 
comparative analysis of industrial partners, the research employed a methodological 
pluralist strategy in the context of knowledge from academic research and practical 
application of the managerial tool. 
The research activities have informed the development of a managerial tool that 
allows organisations to improve product development performance by improving 
communication flows through enhanced relationships between product developers. 
Concurrent engineering of the managerial tool with the expertise of industrial partners 
in complex applications has produced a prototype tool that is extremely market 
focused and that is capable of full exploitation. 
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Chapter One 
Introduction 
"The nature of manufacturing is changing. Where once a business would have 
manufactured physical products for a one-time sale, there is now a shift towards 
building long tenn relationships with customers and servicing their needs around a 
manufactured product. Successful businesses in the future will be those which 
, 
develop and maintain strategic alliances with customers based on trust and mutual 
benefit. This extends beyond sales. It affects research and development, innovation 
and new product introduction." 
Nick Scheele, Chair, Foresight Manufacturing 2020 Panel (2000) 
Organisations operating in the competitive climate of the current century will need to 
differentiate themselves from competitors. Increasing appeal to customers, partners 
and employees a critical factor, achieved through the quality of products and customer 
service. Faced with increased choice employees ,will choose to work for companies 
whose values mirror their own, with sustainability, integrity, ethical working practices 
and social responsibility key factors in attracting staff (Handy 1999). 
Their people the key to success, manufacturing organisations will be expected to 
encourage and sustain a work culture that uses an individual's skills to maximum 
effect whilst supporting the experiential learning that will give employees the skills to 
manage processes and improve performance. The purpose of this research is to 
provide a managerial tool that can be used to improve perfonnance by improving 
c~mmunication flows through enhanced relationships between teams, departments, 
organisations and strategic alliances. The tool will be able to manipulate the 
1 
interrelationships between people by enabling visualisation of personal networks, by 
generating discussion, and by supplying focus for individuals and teams to manage 
I 
relationships more effectively and hence improve performance per se, and in the 
introduction of new products in particular. 
1.1 Background to the Research 
New product introduction can be described as the process that identifies a market 
opportunity and transforms it into a product available for sale (Krishnan and Ulrich 
2001). The overall process of strategy, organisation, concept generation, product and 
marketing plan creation and evaluation, and commercialisation of a new product 
I 
(Crawford 1997), it cuts across every aspect of an organisation and involves the 
functional skills of many people who must work together effectively. In the latter part 
of the last century considerable effort and resources were expended in restructuring 
organisations to optimise product development performance (Drucker 1997). Many 
organisations attempted to alter their formal structures to improve product 
development performance by focussing on the integration of different functional 
skills, knowledge and expertise, and adopting a multi-functional project team 
approach (Cusumano and Nobeoka 1998). Ne;vertheless, research by Henderson 
(1994) suggests that the search for an optimal organisational form is a fruitless 
exercise. She emphasises that "success is not a function of a particular organizational 
choice". Much of the real work in organisations happens despite the formal 
organisational structure. Krackhardt and Hanson (Krackhardt and Hanson 1993) call 
upon biological metaphor to illustrate: 
2 
"If the formal organization is the skeleton of a company, the informal is the central 
nervous system driving the collective thought processes, actions, and reactions of its 
business units ". 
Smart found that the infonnal organisational network of interrelationships is used, 
• 
amongst other things, for resource exchange, cutting across fonnal boundaries, and 
avoiding barriers and lengthy delays generated by the prescriptive processes of the 
fonnal structure, particularly in times of change (Smart, Brookes et al. 2000). 
Alongside the work-related sources of technical advice, for example, the infonnal 
network also comes into play for transmitting the social support and social nonns 
related to the organisation (Pagel, Erdly et al. 1987; Podolnyand Baron 1997). 
Much of the previous attention centred on these social exchange networks in the 
'Yorkplace - the infonnal organisation network. - has focussed on awareness and 
recognition. This research seeks to establish that the infonnal network can actually be 
manipulated to improve product development perfonnance. 
1.2 Research Rationale 
The value of infonnal communication in project and product development is widely 
recognised. Concurrent Engineering, for example, often collocates project team 
members to facilitate a positive environment for more rapid exchange of ideas and 
• 
ihfonnation (Io, Parsaei et al. 1991; Syan 1994; Backhouse and Brookes 1996). 
However, the expertise that made project team members attractive in the first place 
can be diluted over lengthy periods of collocation. Moreover, team members also 
have varying degrees of skill in infonnal communication and may not address the 
importance of developing effective personal networks of relationships. 
3 
Research suggests that organisations should not only recognise the infonnal network 
but also know how to identify and direct it. "Learning how to map these social links 
can help managers harness the real power in their companies and revamp their fonnal 
organisation to let the infonnal ones thrive" (Krackhardt and Hanson 1993). The 
infonnal network can traverse functions and divisions to facilitate more rapid 
outcomes. Nevertheless, this same mechanism can also be used to block 
communication, obstruct innovation, foster negativity and delay, or even halt change. 
I 
A growing body of management theory and research on the infonnal organisational 
network supports the idea of interrelationships that enhance or constrain access to 
valued resources (Brass 1984; Krackhardt 1993; Ibarra 1993; Bouty 2000). Smart 
suggests that successfully managing project or product design and development 
activities may mean providing individuals with the skills and opportunities to enhance 
their own networks of relationships in different directions across the fonnal 
organisational chart (Smart, Brookes et al. 2001). 
The empirical research activities described in subsequent chapters have infonned the 
development of a managerial tool that allows organisations to obtain a boundary-
based view of product development. The tool concept embraces the importance of 
collaboration to fonning and maintaining productive relationships in any organisation 
and will improve product development perfonnance by improving communication 
flows between product developers. Such a tool will help organisations, and the 
individuals within them, to identify appropriate strategies for developing effective 
networks and improving intra- and inter-organisational relationships to provide high 
I 
value-added services to its customers. 
4 
From an academic perspective, by constructing a framework to identify relationship 
building and maintenance behaviours of individuals and teams within the workplace, 
this research provides interesting insight to the product development process and to 
the human behavioural dynamics of the organisation value chain. 
The issues addressed by this research are also germane to organisations across all 
manufacturing sectors where product development activity is significant. The benefits 
of effective product development to overall company performance are widely 
recognised, encapsulated by the following statement from the Department of Trade 
and Industry (DTI): 
"Effective product development is the key to profitability and growth but getting it 
wrong can put a company's future at risk" (DTI 1999) 
Companies spend considerable effort organising, and frequently re-organising, formal 
organisational structures to achieve effective product development. However, 
previous research in the automotive industry suggests that interactions and 
communications between product developers in the informal organisation can short 
cut up to six levels in the organisation's hierarchy and drastically reduce decision 
I 
making lead-times (Smart and Brookes 2000). Through its explicit recognition of 
informal organisational networks, this research offers a novel perspective on alternate 
mechanisms to significantly improve product development performance. 
Improvements may be seen in terms of reducing the lead-time for product 
development, in conjunction with having a greater influence on accelerating 
information flow for effective decision making. Better design decisions will lead to 
products that are more easily manufactured and maintained and products that more 
closely match customer requirements. 
5 
In tenns of the industrial collaborators, the benefits accrued from participation in this 
research will include: 
• using the tool to improve the perfonnance oftheir product development systems 
• enhancing the capabilities of the engineering resources they provide to their 
customers 
Furthermore, since gaining competitive advantage through greater flexibility and 
productivity is the likely result, having access to current research will be of significant 
development interest in focussing attention on improving performance elsewhere 
within the organisation (Sobek, Liker et al. 1998). 
1.3 Industrial Collaborators 
The component supplier base in the aerospace industry has historically been highly 
fragmented. Similar to the automotive industry, consolidation of aircraft 
manufacturers is leading to consolidation within the supply chain in the USA and 
Europe. First tier supplier status is becoming increasingly important and the trend is 
towards the procurement of systems or integrated products from strong, capable 
supplier companies. Integral with this trend is a move by aircraft prime contractors 
and systems integrators to outsource structural and component production and focus 
I 
more tightly on their core activities. Boeing, Sikorsky and AgustaWestland are 
amongst a number of organisations to have outsourced major structural 
responsibilities to first tier suppliers. 
Industry forecasters expect the outsourcing trend to continue and as approximately 
80% of structures' production is still carried out by the prime contractors there is still 
6 
considerable growth potential available to companies able to capitalise on the 
outsourcing opportunity. 
The ability of advanced composites to deliver high strength and low weight is critical 
to the ability of civil aircraft to meet more demanding efficiency criteria, particularly 
in the contemporary market of 'lo-cost' budget travel. For military aircraft designers 
composites make a significant contribution to the delivery of very high thrust to 
weight ratios. It is estimated that the original Airbus A300 had a composite content of 
only 1 %. The new Airbus A380 will have a composite content of 25%. The contrast 
in military aircraft is even more striking. The composite content of the F-16 was less 
than 5% - the composite content of the F-35 will be more than 40% (Tutton 2003). 
In recent decades organisations in the aerospace industry, amongst others, have 
experienced change in terms of formally reorganising to compete effectively, together 
with the implementation of methods such as Design For Manufacture (DFM), 
I 
Concurrent Engineering (CE) and Business Process Reengineering (BPR), for 
instance. Organisations operating in the competitive climate of the current century 
will need to position themselves to take full advantage of the advance in the use of 
composite materials in both civil and military aircraft structures and differentiate 
themselves from competitors. 
The shift is towards building long term relationships with customers and servicing 
their needs around a manufactured product. Successful businesses will be those that 
I 
develop and maintain strategic alliances with customers based on trust and mutual 
benefit. Alliances that extends beyond sales to affect research and development, 
innovation and new product introduction. The knowledge-intensive process of product 
development will benefit from such alliances, with extended networks of specialists 
7 
I 
working together effectively, cutting across the inherent boundaries of the fonnal 
structure thus reducing development time and costs. 
1.3.1 Company A 
Technology and engineering from the group of which Company A is part is at the 
heart of the vehicles and aircraft produced by the world's leading automotive and 
aerospace manufacturers. More than 48,000 people work in the group's companies 
and joint ventures in more than 30 countries. Every day considerable technology and 
I 
manufacturing resources are harnessed to supply the highest quality systems, 
structures, components and services. Fulfilling the trust its customers place in the 
group enriches its shareholders, rewards its people and supports the communities in 
which the group operates (Tutton 2003). 
Company A is a global independent first tier supplier of structures, components, 
assemblies and engineering services to aircraft and aero engine manufacturers. The 
organisation possesses expertise in all specialist aerospace manufacturing and design 
I 
processes in addition to supply chain and logistics capability. It has eight centres of 
manufacturing excellence in Europe and the USA. The integrated engineering arm of 
the organisation employs almost 2,000 aerospace engineers, with access to a further 
500 systems and software engineers through a joint venture with another leading 
aerospace engineering organisation. Its USA-based, European located and UK main 
and smaller offices comprise a total workforce in excess of 6500 people. 
The values ofthe organisation focus upon three key areas of its business: 
Customers and quality: 
8 
• to provide excellent and continuously improving products and services to exceed 
customers' expectations 
• to be the best in class in terms of value through quality, technology, speed, 
performance and innovation 
• to treat suppliers fairly as an integral part of the total capability to serve 
customers. 
Enterprise and Innovation: 
• to grow profitability by managing risk, being innovative and using initiative 
• to move with speed in business processes. 
People 
." to inspire outstanding performance from teams and individuals and to recognise 
and appropriately reward achievement 
• to encourage employees to fulfil their potential for the benefit of both themselves 
and the organisation 
• to foster teamwork and individual achievement within a culture of empowerment 
and accountability 
• to share knowledge and best practice across the group's companies to stimulate 
the creation of new business opportunities. 
The key questions for Company A in today's competitive market environment can be 
outlined as follows: 
• Why do some engineers outperform others? 
• How does the organisation sell the value that engineering expertise brings? 
• How does the organisation take the process-wise expertise and add an 
understanding of the above issues in order to lead the market? 
9 
The case study research with Company A is expected to assist in providing answers to 
the above questions. 
1.3.2 Company B 
Company B is a leading global supplier of systerps and services to the aerospace and 
, . 
defence industry. "If there's an aircraft in the sky the organisation's work is on it" 
(Company B website 2004). Its technology is involved in making aircraft fly, helping 
them land and keeping them safe. With annual revenues of over $4 billion, Company 
B employs more than 20,000 people in over 100 facilities across 16 countries. 
The organisation offers an extensive range of products, systems and services for 
aircraft and engine manufacturers, airlines and defence forces around the world. The 
company's transformation into one of the globe's largest aerospace companies has 
I 
been driven by strategic acquisitions and internal growth fuelled by innovation and 
quality. From aerostructures and actuation systems to landing gear, engine control 
systems, sensors and safety systems, Company B products are on almost every aircraft 
in the world. 
Involved in flight controls since the advent of the jet age, the company has over 400 
million flight hours experience and has developed a range of technology options. 
Selected for the Airbus A380 program to provide primary flight controls using the 
l~test technology, pioneering use on a large civil application will increase reliability 
whilst reducing weight, maintenance and life-cycle costs. 
The organisation's vision is to create value through excellence in people, quality and 
innovation. Achieving this vision of excellence requires the business to be conducted 
with the highest principles of integrity and ethical behaviour in everything it does. 
10 
Commitment to ethical behaviour extends beyond mere compliance with the law. Its 
corporate governance standards and practices meet or exceed the requirements of 
applicable laws, rules and regulations. More importantly, governance principles 
reflect the commitment to excellence and integrity in all aspects of operations. 
For Company B collaboration in the research activity is viewed as an integral part of 
the process for achieving sustainable competitive advantage. 
1.3.3 Company C 
Company C provides sustainable improvement and change management solutions 
focused on adding value for its clients through a unique approach to people, process 
and technology. Through strategic alliance with a global engineering group, Company 
C achieves international reach from its base in the UK to a world class portfolio of 
blue-chip, private and public clients. Over 240 associates support the organisation's 
multi-disciplined and experienced full-time consultants, helping to craft specialist 
teams to meet the exacting business challenges faced by its clients. 
The aim of its strategic partnership is to offer clients a broad spectrum of capabilities 
focussed on facilitating and managing the change taking place within their industry; 
transforming business direction and fortunes; and delivering sustainable financial and 
operational improvement. Combined, the partnership provide a unique blend of 
technical and management solutions that take an enterprise wide view of clients' 
business. The alliance's integrated solutions include: 
• Integrated business change - improving operational performance and creating 
value from enhanced business processes through integrated change 
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• Mergers and Acquisitions support - board-level advisory services to support M&A 
activities including operations due diligence, integration planning and deal 
support. 
• Human behavioural dynamics - the study of people at work, on the move, in 
crowds and on their own in various systems and environments. 
Human behavioural dynamics (HBD) helps companies to improve the environments 
used by customers, in which staff work and through which travellers pass. In today's 
increasingly litigious environment, there is little room to ignore the importance of 
employee, customer and traveller health and safety. Bearing marked similarities to 
some of the literature drawn upon for the current research, HBD brings together 
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psychology, anthropometrics, ergonomics (human factors), and behaviour (individual, 
group and organisational) to examine the complete system within the context of the 
environment (Bythell 2004). While the benefits to organisations investing in HBD are 
manifold, the potential for improving operational and retail performance, and helping 
staffto work efficiently and effectively, are key expectations of the current research. 
Collaboration in this research is expected to provide insight to the informal 
relationships that exist within and external to the alliance organisations; how such 
r,elationships are managed; the impact they may. have upon the resourcing process; 
and to determine how organisations can maximise the benefits from such insight. 
1.4 Research Aims and Objectives 
The results of previous research indicate that informal organisational networks are as 
important to product development success as any aspect of the formal organisation 
(Smart, Brookes et al. 2000). While much attention has focussed on the recognition of 
social, or informal, organisation networks, it appears that no researcher has set out to 
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establish if the infonnal network can actually be exploited to improve product 
development. Thus, the aims of the current research, and its objectives in the fonn of 
deliverables, can be outlined as follows: 
1.4.1 Research Aims 
1. To corroborate the premise that infonnal organisational networks are as important 
to product development success as any aspect of the fonnal organisation 
2. To identify potential mechanisms for harnessing the power of infonnal networks 
within product development by:-
• Conducting case-study evaluation of AS-IS modus operandi 
• Influencing the infonnal organisational networks in response to business needs 
3. To incorporate these mechanisms into a managerial tool that would assist 
individual companies in detennining which methods for harnessing the power of 
infonnal organisational networks would be most appropriate for their specific 
circumstances 
1.4.2 Research Objectives 
~. To develop a prototype mechanism for' improving product development 
perfonnance by harnessing the power of infonnal organisational networks. 
2. To evaluate use of the prototype mechanism, using case study evidence from the 
collaborators. 
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The first phase of the research will produce a prototype mechanism for manipulating 
informal networks. This will involve the use of Social Network Theory to map 
existing networks and to model future developments in the network. The possibility of 
using software-based tools (e.g. EnCompass) to assist in the modelling process will be 
investigated. Key research issues here will be the creation of quantitative measures for 
qualitative attributes ofthe network such as trust, respect and loyalty. 
The second phase of the research will involve action research with the three 
collaborating companies to establish the feasibility of using the mechanism. Using a 
relatively small sample size will obviously limit the wider applicability of the 
evaluation of the mechanism but the depth of information that will be derived from 
'field-use' ofthe tool will be vital for the final stage of the research. The companies in 
the research sample are also of sufficient diversity to give a good indication of wider 
applicability. This stage of the research will be key in determining if it is possible to 
manipulate informal networks. 
1.5 Research Assumptions 
The formulation and statement of research hypotheses will be presented in chapter 3. 
To assist understanding, however, the assumptions upon which the enquiry process of 
this research is based are as follows: 
1. informal organisational networks are as important to product development success 
as any aspect of the formal organisation 
2. a managerial tool can be used to assist organisations in determining methods for 
harnessing the power of informal organisational networks 
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The research assumptions were qualified and substantiated through the acquisition of 
I 
qualitative data from literature reviews, observations of practitioners, and debates 
with experts within academia and industry and with other researchers. 
1.6 Structure of Thesis 
The remainder ofthe thesis is structured as follows: 
Chapter two provides a review of the literature relevant to the development of this 
research, and covers the progression of organisational theory and practice. The 
di~erse nature of this research draws on a wide-ranging, multi-disciplinary source of 
literature to support investigation of a previously under-researched field. Thus, the 
literature survey will pay special attention to network theory, the development and use 
of social network analysis mechanisms, the social capital of organisations and the 
issue of trust in relationships. The chapter concludes with a summary of the important 
findings and implications for the research. 
Chapter three describes the research methodology strategy adopted, which includes 
qata collection methods, the sampling frame, questionnaire development and case 
study implementation. 
Chapter four describes the provenance of the prototype mechanism and its 
development into a working model for deployment in subsequent stages of the 
research. 
Chapter five presents the methodology used to undertake the exploratory stage of the 
research and provides the findings and implications ofthe pilot study. 
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Chapter six describes the initial case study research process, its findings and the 
implications for further development ofthe prototype tool. 
Chapter seven provides description of the propess and findings from the action 
research undertaken with the industrial collaborators. 
Chapter eight presents discussion of the contributions to theory development per se, 
and with respect to the partner organisations in particular. Embodiment of revisions 
and refinements to the managerial tool conclude the chapter. 
Chapter nine summarises the research findings, draws conclusions pertinent to 
industry and academia, and summarises the contribution to knowledge. The 
limitations of this work are discussed and recommendations made for future research. 
I 
1. 7 Chapter Summary 
"The successful company in 2020 will apply innovation to all business functions and 
processes. For these companies innovation will be as much about business culture and 
behaviour as about new research applications and products" Nick Scheele (2000). 
The combined effect of shorter product development cycles and increasing domestic 
and global competition has resulted in great changes in the contemporary 
I 
manufacturing marketplace. Such changes demand manufacturing organisations 
respond positively if they are to remain competitive. This research investigates the 
contribution of human and organisational factors to product innovation and 
performance management and their implementation on a practical level. A hybrid 
research methodology strategy was used to gain an in-depth evaluation of the 
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experiences of individuals, groups and project teams per se, and the strategies for 
building and maintenance of their relationship networks, in particular. 
The remaining eight chapters describe the literature review, research methodology 
strategy, provenance and development of the managerial tool, pilot study, detailed 
case studies with their implications for future deployment of the tool, conclusions 
ckawn from the case studies, the limitations of this work and recommendations for 
future research. 
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Chapter Two 
Literature Review 
At the turn of the millennium the Manufacturing 2020 Panel (2000) reported that UK 
manufacturing represents over 60% of UK exports. While manufacturing quality and 
efficiency are considered essential, the panel deems these unlikely to prove sufficient 
differentiators to provide future competitive edge,. Set up to identify the key issues to 
shape the future of UK manufacturing, the panel foresees improved competitiveness 
coming about through retention and enhancement of flexible working practices, with 
organisations not only devising working patterns and practices which benefit the 
customer, but also being able to introduce these rapidly. 
Successful organisations in the twenty-first century will be those that develop and 
maintain strategic alliances with customers based on trust and mutual benefit 
(Manufacturing 2020 Panel 2000). The knowledge-intensive process of product 
, 
development will benefit from such alliances, with extended networks of specialists 
working together effectively, cutting across the inherent boundaries of the formal 
structure that were highlighted in Chapter 1 (Henderson 1994; Drucker 1997; Smart, 
Brookes et al. 2000), thus reducing development time and costs. This research 
informed the development of a managerial tool that allows organisations to obtain a 
boundary-based view of product development. It embraces the importance of 
collaboration to forming and maintaining productive relationships in any organisation. 
In this capacity such an approach will help organisations, and the individuals within 
, . 
them, to identify appropriate intra- and inter-organisational network development 
strategies. An important assumption that underlies its development is that the model 
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will improve product development perfonnance by improving communication flows -
flows of ideas, knowledge, and infonnation - through enhanced networked 
I 
relationships between product developers. 
The diverse nature ofthis research draws on a wide-ranging, multi-disciplinary source 
of literature to support investigation of a previously under-researched field. The 
chapter commences with a review of product development (PD) literature in general, 
to include both definition of PD and clarification of its importance and role in 
organisational competitive strategy. Extant literature covering the progression of 
organisational theory and practice is surveyed, incorporating an overview of change 
and the strategies utilised by managers to effect I change. Special attention is paid to 
network theory, the development and use of social network analysis mechanisms, the 
social capital of organisations and the issue of trust in relationships. The chapter 
culminates with a summary of the important issues resulting from the literature review 
and an overview of the implications for the current research. 
2.1 Product Development 
2.1.1 Definition of product development 
Product Development (PD) is variously defined with exact tenninology being 
dependent, by and large, upon the business area in which it is used (Craig and Hart 
1992). While marketing and management typically tenn this core business activity 
'new product development' (Booz, Allen et al. 1982; Drucker 1985), research and 
development refer to 'innovation' (parker 1985), and engineering employs the tenn 
'design' to describe the process by which a new product is developed (Hollins and 
PUgh 1990). Irrespective of the tenn used to identify the activity, new product 
I 
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introduction is the process that identifies a market opportunity and transforms it into a 
product available for sale (Krishnan and Ulrich 2001). Further, it is the overall 
process of strategy, organisation, concept generation, product and marketing plan 
creation and evaluation, and commercialisation of a new product (Crawford 1997). 
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PD is clearly about new ideas and change, with the umbrella term 'product' used to 
include both goods and services. In fact, "anything that requires marketing to 
anybody" (Douglas, Kemp et al. 1983) and "original products, product improvements, 
product modifications, and new brands that the firm develops through its own 
research and development efforts" (Kotler and Armstrong 1994). 
2.1.2 Importance of product development 
Manufacturing quality and efficiency alone are deemed insufficient differentiators in 
determining organisational competitive edge, with " major opportunities for wealth 
creation [coming] from new products, processes and product/service combinations" 
(Manufacturing 2020 Panel 2000). A 1982 survey of 700 firms attributes 28% of the 
growth of participating companies over a five-year period to the introduction of new 
products (Booz, AlIen et al. 1982). Early 1990s research accredits new products 
introduced over a period of three years with a 25% contribution to organisational 
growth (Wind, Mahajan et al. 1990). 
Increasing competition in a global marketplace necessitates organisational 
strengthening of product development capabilities. The introduction of new 
technologies is further fragmenting global markets and emphasis is placed on 
organisations to address such issues by formulating a clear product development 
strategy that takes account of how best to integrate technological change 
(Wheelwright and Clark 1992). World class product development is considered the 
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key to competitive advantage and, to compete effectively in global markets, 
organisations need to be proficient at this core activity (Erhom and Stark 1994). 
2.2 Organisational Theory and Practice 
Krackhardt and Hanson (1993) call on a biological metaphor to illustrate the 
distinction between the formal and informal structures of organisations: 
I 
"If the formal organization is the skeleton of a company, the informal is the central 
nervous system driving the collective thought processes, actions, and reactions of its 
business units H. 
2.2.1 The Formal Organisation 
The 'skeleton of a company', its formal organisation, has been described as 
"structures of control" (du Gay and Salaman 1992) that control uncertainty, monitor 
I 
objectives and the means of getting work done, together with administrative 
mechanisms for controlling productive activity in order to maximise surplus 
(Thompson and McHugh 1995). Determination of the appropriate formal structure for 
organisations has been the subject of much debate that has its origins in the late 
19th/early 20th century and which continues to the present day (Gerth and Mills 1948; 
Schein 1965, 1972; Lawrence and Lorsch, 1967; Henderson 1994; Thompson and 
McHugh, 1995; Drucker, 1997). 
In their studies of appropriate structures, Lawrence and Lorsch (1967) began the 
fonnulation of their model of organisational functioning by asking why people seek to 
build organisations, and placing the response within the context of the environment. 
Thompson and McHugh (1995) also provide a response to this question in defining 
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organisations as "consciously created arrangem~nts to achieve goals by collective 
.. 
means". While Schein (1965) sees these arrangements for the achievement of goals as 
the need for planned collective and co-ordinated action, Thompson and McHugh 
(1995) extend this need to include "through division of labour and function, and 
through a hierarchy of authority and responsibility". 
The Lawrence and Lorsch model (1967) sees such division as an organisational need 
to relate to different aspects of conditions external to the organisation, necessitating 
segmentation or appropriate differentiation of function and task. Their model also 
re·quires adequate integration to ensure co-ordination and collaboration, and effective 
performance in the external environment (Pugh and Hickson 1989). 
Division of labour and function, hierarchical authority and responsibility, together 
with vertical interaction and communication, are key features of Weber's rational-
legal bureaucracy (Gerth and Mills 1948) and the mechanistic structure that Bums and 
Stalker (1961) placed at one end of their explanatory continuum of ideal types of 
management organisation. These features are typified in the hierarchical tree 
s,tructures and vertical communication lines of the formal organisation that dominated 
the manufacturing industry of western countries for much of the last century. 
Around the turn of the 19th120th century, the centre of manufacturing had moved from 
the home to the workshop to the factory - so too had the human resources required for 
production: the workers (Thompson and McHugh, 1995). The work of organisational 
theorists and practitioners of the time - for example: Taylor (scientific management 
principles); Fayol (management roles); and Henry Ford (theory and practice of mass 
production) - was concerned with achieving maximum production for minimum cost, 
through effective and efficient management of this centralised workforce. 
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Developed from the fundamentals of Adam Smith two centuries earlier, Taylor's 
'Principles of Scientific Management' (1913) furthered an already identifiable trend 
towards systematic management. For Nyland this was advocated by: 
I 
"a diverse group of engineers, accountants and works managers who argued that US 
finns had grown to a size where the internal functioning of the enterprise was 
becoming increasingly chaotic and wasteful" (Nyland, 1988). 
The inherent formal organisation of companies that adopted Taylorist methods of 
scientific management, and the mass production techniques of Fordism, served to 
deepen the division and specialisation of labour. Mass production was seen to de-
humanise the nature of work in its removal of worker autonomy and the placing of 
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decision-making and control firmly in the hands of management (McLoughlin and 
Clark 1988). In the diffusion of organisational structures towards specialist functions, 
the differentiated working environment of western manufacturing companies 
alienated workers by its lack of opportunity for individual creativity, or responsibility, 
and was characterised by a lack of the flexibility, coordination and integration of the 
Lawrence and Lorsch model (1967). 
Increasing globalisation and technological innovation shifted the basis of competition 
from cost through quality to time-to-market as the 20th century moved towards its 
final quarter (Smart and Brookes 2000; Adler 1999). The premise ofleaner processes 
became viewed as central to an organisation's competitive capability, in order to cut 
the costs of new development and shorten lead times whilst simultaneously improving 
quality (Backhouse and Brookes 1996). While the traditional mechanistic formal 
structure, reliant on forms and procedures, is adapted to a relatively stable 
environment with predictable markets (Bums and Stalker, 1961), it served to 
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introduce barriers that impede organisation's capability to address the contemporary 
challenges of the global market (Backhouse and Brookes, 1996). 
The Lawrence and Lorsch research (1967) suggested that companies In a more 
dynamic industrial environment would benefit from the more organismic, or organic, 
s,tructure of the type that Bums and Stalker I placed at the other end of their 
explanatory continuum (pugh and Hickson, 1989). Organic organisations are 
characterised by a wider span of supervisory controls, less attention to formal 
procedures and more decision-making at middle management level. 
Product development activities in organisations have subsequently been grouped in a 
number of ways, with many organisations attempting to alter their structures and the 
hierarchy they entail by focussing on the integration of different functional skills, 
knowledge and expertise (Cusumano and Nobeoka 1998). Restructuring the formal 
organisation frequently involved and accompanied the implementation of one or other 
from myriad business improvement strategies, some of which are reviewed in section 
2.3 below. 
For Sobek et aI, however, a multi-functional project team approach to organising 
product development activity is not without its ills (Sobek, Liker et al. 1998). Francis 
and McIntosh (1997) succinctly express: 
'Moving from a wholly function based organisation to a wholly process-based 
organisation would simply be the equivalent of moving from vertical to horizontal 
walls or barriers.' 
The advantages and disadvantages associated with both project and functional 
organisations have attracted a natural enquiry into some optimal point for product 
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development, lying along the spectrum between them. However, Lawrence and 
Lorsch suggest there is no one best way to organise in all environmental situations. 
Drucker (1997) highlights the pointlessness of searching for one organisational form: 
"Implicit. .. is a change in the very meaning of the word organisation. For more than a 
century - from J. P. Morgan and John D. Rockefeller in the United States, George 
Siemens in Germany, Henri Fayol in France through Alfred Sloan at GM and up to 
the present infatuation with teams - we have been searching for one 'right' 
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organisation for our companies. There can no longer be any such thing." 
Rebecca Henderson's work at the Massachusetts Institute of Technology also 
illustrates the belief that searching for such an 'optimal' point is a fruitless exercise 
(1994). Her propositions suggest: 
"Success (in product development) is not a function of a particular organisational 
choice ... Indeed the most successful companies in our study were those that were 
never satisfied with any single answer." 
Smart et al determined the feasibility of a 'boundary-based' view to organising human 
resources during product development (Smart et aI, 2000). This viewpoint stresses the 
need for firms to not only consider the strategic placement of formal organisational 
boundaries, but also the concurrent development of innovative options for 
overcoming them. 
Their findings confirm the importance of network organisation theory in the 
development of future competitive product development strategy. Furthermore, some 
I 
important grounded theoretical developments focussed on their identification of an 
important mechanism - the informal organisation used to overcome formal 
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organisation boundaries. The infonnal organisation is based on a network of self-
~enerated, self-organised and self-managed interrelationships between product 
developers. They fonn the foundations of effective and efficient communication 
during product development task activity. Consequently product development 
perfonnance relies significantly upon a fonnal recognition of the infonnal 
organisation (Smart et aI, 2000). 
2.2.2 The Informal Organisation 
The concept of the social, or infonnal, organisation dates back to the early 1900's 
I 
with Elton Mayo's Hawthorne experiments (Mayo 1949); the social theory work of 
Argyris (1962); and to that of Farris on organisational theory in the 1980s (Farris 
1981). Increasingly popular in both theory and practice, network organisation 
advocates reducing the rigidity engendered by the conventional fonnal organisational 
model. A key feature of "network theory" (Nohria and Eccles 1992) is the concept of 
an infonnal organisation operating within, and possibly external to, the fonnal 
organisation, irrespective of which fonnal structure is in place. 
Research in the last decade demonstrates the relevance of infonnal networks of 
interrelationships, exemplified by the work of Krackhardt and Kilduff (1990); Farris 
(1981); Baker (1992); Nohria and Eccles (1992); Krackhardt (1993); Burt (1995); 
Newell, Swan et al. (1998); Liedtka, Haskins et al. (1999); Athaide and Stump (1999); 
Mintzberg and Van der Heyden (1999). Their work has shown that the infonnal 
organisational network of interrelationships - Krackhardt and Hanson's central 
nervous system of a company - is used, amongst other things, for resource exchange, 
cutting across fonnal boundaries, and avoiding barriers and lengthy delays generated 
QY the prescriptive processes of the fonnal structure. Alongside the work-related 
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sources of technical advice, for example, the infonnal network also comes into play 
for transmitting the social support and social nonns related to the organisation (pagel, 
Erdlyet al. 1987, Podolny and Baron 1997). 
A growing body of management theory and tesearch on the social or infonnal 
organisational network supports the idea of interrelationships that enhance or 
constrain access to valued resources (Brass 1984; Krackhardt, 1993; Ibarra, 1993). 
The infonnal network can traverse functions and divisions to facilitate more rapid 
outcomes. However, this same mechanism can also be used to block communication, 
obstruct innovation, foster negativity and delay, or even halt change. Work-based 
social interaction has traditionally been viewed as falling into this latter category. 
Thus, the restructuring of organisations has taken place in an environment wary of 
these negative aspects and has taken little account' of positive features. 
2.3 Strategies for Change 
Organisations have traditionally been predominantly vertical structures, with working 
environments characterised by a lack of flexibility, coordination and integration 
between the different functional departments. Over the last few decades the fonnal 
organisation of companies has moved from its original functionally-based structure 
through phases of matrix, team-based and networked structures to more closely 
, 
resembling Wenger's communities a/practice model (Wenger and Snyder 2000). 
Reconstruction of the fonnal organisation over this period has not happened in 
isolation. Figure 2.1 shows that it has taken place in an environment of change to the 
basis of competition in the global marketplace and the implementation of change 
management programmes such as Total Quality Management, Concurrent 
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Engineering, Business Process Re-engineering, Knowledge Management and 
Platform Engineering, for example. 
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Figure 2.1 Timeline of change and the management strategies utilised to effect change 
(adapted from Smart and Brookes, 2000) 
"For an organization to be truly effective, each part of it must work properly together 
towards the same goals, recognizing that each person and each activity affects and in 
turn is affected by others." (Oakland and Porter 1996). 
Total Quality Management (TQM) is described as a strategy for improving the 
effectiveness, flexibility and competitiveness of the whole organisation. Far more than 
just shifting the detection of problems from the customer to the manufacturer, TQM is 
a way of planning and organising every activity that depends on the individual at each 
leveL This idea of looking at a complex task as a whole and redesigning it from the 
beginning dates back to early 1900s Taylorist principles and is also the focus of the 
more recent strategy of Business Process Re-engineering (BPR) (Caldwell 1994). 
Earlier review has shown traditional hierarchical command and control management 
structures were designed when critical business information was difficult to obtain 
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and slow to permeate. Organisations were inefficient, slow, resistant to change and 
unresponsive to the shift in customer needs and tended to necessitate repeated transfer 
of information and materials from one group to another whilst retaining access to all 
information in the top layers (Hammer 1990). However, the evolution of new 
technology facilitated easier and more rapid transfer of information, rendering such 
processes in the traditional structure obsolete. BPR contends that redesigning business 
processes afresh by combining the capability of modem technology with out-of-the 
box thinking could lead to huge gains (25%-100%+) in performance (Hammer and 
Champy 1993). 
While TQM and BPR have much in common in seeking improvements that span 
functional and organisational boundaries, BPR does so by focusing on integration 
through a grand plan, replacing existing processes with entirely new ones and taking 
major leaps rather than small steps: learning before doing in effect. Conversely, TQM 
seeks incremental improvements to performance, small step improvements to existing 
processes rather than wholesale replacement: learning by doing (Clark and 
Wheelwright 1995). Where organisations have chpsen to implement both programmes 
.. 
simultaneously, such fundamental differences in approach have often resulted in 
organisational paralysis, effectively a stalemate between opposing factions (Caldwell 
1994). Nevertheless, a further commonalty has been shown in the rate of failure both 
strategies have experienced. 
Most reengineering projects have been reported as having had little measurable 
impact (Hall, Rosenthal et al. 1993), an overall failure rate of two thirds and with no 
compensatory long-term benefits from all the turmoil and upheaval (Thiagarajan and 
I 
13alachandran 1999). Similarly, only about one third of effort in TQM has been 
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successful (Ernst & Young 1992) with little impact on operating perfonnance, despite 
improvement in customer satisfaction that seemingly resulted from the more direct 
focus upon and involvement of the customer (Chqi and Eboch 1998). 
Change to the fonnal organisational structure has also achieved varying results. The 
matrix structure, for example, developed as a means to facilitate the combination of 
staff and line relationships in order to get the best from functional and product 
division groupings. However, its advantages have to be balanced against loss of unity 
of command and potential conflicts between staff and line management. 
Inadequate coordination between the different departments and the specialist staff of 
an organisation often cause poor perfonnanpe, especially in relation to the 
development of new products, where the relation between design and production is 
one frequent example (Cole 1984). Characterised by a wider span of supervisory 
controls, less attention to fonnal procedures and more decision-making at middle 
management level, a more organic type of organisational structure engenders 
coordination and collaboration (Burns and Stalker 1961; Mintzberg 1979). In turn, 
such attributes facilitate development of an effective design/production relationship, 
where effective is defined as: 
a. having a definite or desired effect 
b. efficient, where, in turn efficient is defined as i) productive with minimum waste 
or effort and ii) (of a person) capable, acting effectively (Thompson 1995). 
2.4 Product Development as a Decision Making Process 
Product design and development can be viewed inherently as a decision making 
process. 
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"Development of complex products and large systems is a highly interactive social 
process involving hundreds of people designing thousands of interrelated components 
and making millions of coupled decisions" (Eppinger and Salimen 2001). 
At the start of the development process, no aspect of the product is defined. By a 
series of decision-making activities, the overall J concept for the design is reached. 
, . 
Further decisions enable the detailed design to be completed and the information 
required for manufacturing, testing and assembling the final product to be generated. 
At the end of the development process, all of the information required to create the 
product in question will have been brought into existence by a series of decision-
making processes undertaken by the product designers and developers. 
The quality of the decision-making for all of these activities, however, will have a 
direct impact upon the final acceptability of the product. It is a long held viewpoint, 
for example, that 80% of the cost of the product will have been determined by the 
decisions made by the end of the design process (Corbett 1986). In seeking to 
improve product development performance, the importance of addressing the 
fundamental quality of decisions made during this process is paramount. The 
implications are that decision-making in product development is dependent on a 
timely flow of accurate information from many people (Eppinger and Salimen 2001). 
2.5 Formal Organisational Interventions to Improve Information Flow 
There is a significant and lengthy antecedent for information being used to improve 
decision-making performance in fields as diverse as marketing (Li and Davies 2001) 
and production control (Albino, Pontrandolfo et al. 2002). For example, one of the 
prime functions of information technologies is in supporting decision-making at all 
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levels of the organization (Wijnberg, den Ende et al. 2002). Indeed, Snowden (2002) 
characterised the first wave of knowledge management as having a focus on timely 
information provision for the use of decision support, while Eppinger (2001) has 
stated that "the exchange of information is the lifeblood of product development". 
There is a similarly lengthy antecedent for the use of formal organisational structures 
to influence flow of information to the extent of regarding organisations as 
information processing structures (Simon 1976; Galbraith 1977; Knight 1979) and 
this is also true for product development (O'Leary'-Kelly and Flores 2002). 
The need to improve information flow and hence to improve decision-making 
implicitly underlies one of the most widespread organisational mechanisms to 
improve product development, namely cross-functional teams. Cross-functional teams 
are formally recognised units in the organisational structure, which bring together 
people from all disciplines in the product development process into one organisational 
entity. Cross-functional teams form one of the key manifestations of concurrent 
engineering (Koufteros et al. 2001). McDonagh (2000) highlights their widespread 
I 
prevalence, indicating that companies now rely upon cross-functional teams for over 
70% of their development effort, and gives an overview on the considerable body of 
literature investigating their operation. Cross-functional teams enhance information 
flow by removing formal organisational boundaries between people from different 
disciplines and by concentrating people in close proximity (be that geographically or 
virtually). 
Whilst cross-functional teams have been associated with significant improvements in 
product development performance, further research needs in their operationalisation, 
especially in terms of contingency, have been identified (Swink 1999). Issues relating 
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to total system performance have been reported, focusing on aspects of organisational 
learning and the remaining functional rump of product development activities that are 
I 
difficult to disperse into teams (Sobek, Liker et al. 1998; Cusumano and Nobeoka 
1998). Furthermore, Henderson (1994) has suggested that formal organisation 
structure is not the prime determinant of product development success. Instead, she 
identified that companies with mechanisms for overcoming formal organisational 
boundaries, wherever they may be, were more successful at developing products. This 
also suggests that another aspect of organisational structure may be a significant 
factor in the successful transfer of information in product development. 
I 
Whilst focusing on formal organisational interventions, the impact of the informal 
organisation on information flow during product development has not been similarly 
investigated. The answer to this conundrum raised by Henderson's research (1994) 
may lie in the relationships that underlie the formal structure of an organisation. 
Attempts to improve product development performance must not be confined to 
formal, structural aspects of organisation. By improving the relationships within the 
product development organisation, information flow will be improved and more 
effective decision-making enabled. 
Described earlier in Chapter 1, improved product development performance can be 
measured in terms of increasing quality and reducing lead-times, in conjunction with 
having a greater influence on accelerating information flow for effective decision 
making. Better design decisions lead to products that are more easily manufactured 
and maintained and products that more closely match customer requirements, thence 
improving company performance overall. 
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The benefits of effective product development to overall company performance are 
widely recognised (DTI 1999). So too is the idea of accelerating the design and 
implementation of new products using multi-functional teams, which is certainly not 
new. Multi-functional teams were deployed in the development of new products 
I 
throughout the Second World War, albeit experienced somewhat differently in 
different countries (Backhouse and Brookes, 1996; Mc Grew and Lewis 1992). 
The 1990's initiative of concurrent engmeenng has been accepted as the most 
influential to affect new product development in that decade (Backhouse and Brookes, 
1996). Concurrent engineering is variously known as simultaneous engineering, 
concurrent design, team design, life-cycle engineering and integrated product 
development. Organisations implementing such strategies do so by replacing 
sequential engineering systems of new product development, where each design stage 
starts only when the previous one is completed: also known as "serial engineering, 
time-phased engineering, and the chimney method" (Syan 1994). As with the multi-
functional teams of the war years, the concept of concurrent engineering was not new: 
without using the name, Japanese industry had practised it for some time. For Syan 
(1994) "this is clearly demonstrated by the studies done in the automotive industry, 
comparing the time to market of Japanese and European manufacturers". In the 1990s, 
however, not all the accolades were awarded to Japanese industry. Automotive 
I 
manufacturers in the USA and the UK also implemented concurrent engineering 
practice to good effect and achieved high rates of success in new product introduction 
(Syan, 1994; Backhouse and Brookes, 1996) 
Co-locating multi-function project team members is a feature of contemporary 
concurrent engineering that is designed to remove the temporal and spatial boundaries 
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inherent in the otherwise geographic dispersal of team members. Collocation aims to 
foster an environment where infonnal infonnation exchange and more rapid 
communication can take place (10, Parsaei et a1. 1991). 
2.6 The Role of Informal Relationships 
Recent research in the automotive industry supports the value of infonnal 
communication in product development. Smart's ethnographic study of an automotive 
manufacturing organisation found the consistent presence of infonnal 
interrelationships between product developers (Smart, Brookes et a1. 2000). This 
presence continued independent of three major, and several minor, changes to the 
formal organisational structure implemented over a period of twenty years - evidence 
ofKrackhardt and Hanson's infonnal organisational network (1993). 
Concurrent engineering recognises the value of infonnal communication in product 
development and collocates project team members to facilitate a positive environment 
for more rapid exchange of ideas and information (10, Parsaei et a1. 1991; Syan, 1994; 
Backhouse and Brookes, 1996). However, adopting such a strategy is not without its 
difficulties. The expertise that made project team members attractive in the first place 
can be diluted over lengthy periods of collocation (Anumba, Siemieniuch et al. 2000). 
Team members also have varying degrees of interpersonal skills and may not have the 
capability for communicating infonnally with their peers. 
Krackhardt and Hanson's research suggests that organisations should not only 
J 
recognise the infonnal network but also know how to identify and direct it. "Learning 
how to map these social links can help managers harness the real power in their 
companies and revamp their fonnal organization to let the infonnal ones thrive" 
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(Krackhardt and Hanson, 1993). For Smart et al (2001), successfully managing design 
may be much less about fonnal or prescribed managing (in tenns of directing 
infonnation flows, allocating tasks and identifying fonnal structure) and much more 
about letting go. Managing product/project design and development activities 
I 
sliccessfully may mean allowing individuals to use their own networks, indeed, 
providing individuals with the skills and opportunities to enhance their own networks 
of relationships in different directions across the fonnal organisational chart (Smart, 
Brookes et al. 2001). 
2.7 Network Organisations 
More sympathetic to the role of the individual with the organisation, Network Theory 
began to dominate the organisation theory literature in the early 1990's (Nohria and 
I 
.. 
Eccles 1992). Its conceptual origins date back to the Hawthome studies in the 1920s 
and 1930s, which showed the importance of social nonns, values and standards of 
groups and the effects on individual behaviour (pugh and Hickson 1989); through 
1960s social theory (Argyris 1962); to 1980's organisational theory (Farris 1981). 
Argyris (1962) also demonstrated the importance of social influences on individual 
behaviour. In several pieces of work Handy emphasises the importance of people or 
social capital to organisational success (1984; 1988; 1993) while by demonstrating 
engineering design cohering as a social activity, ~loyd (1997) revealed the importance 
.. 
of social influences inside organisations. 
Network theory exposes the importance of the individual as a social and 
psychological aspect of organisational behaviour. The tenn network organisation is 
increasingly popular in both theory and application and has been used with reference 
to different industries by Bums and Stalker (1961); Mintzberg (1979); Miles and 
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Snow (in Crainer 1996); Eccles and Crane (1987) and Gulati et al (2000). Baker 
(1992) suggests that the network fonn can be designed to handle product development 
tasks and market environments that demand flexibility and adaptability. 
I 
An important ann of network theory investigates the concept of an informal 
organisation. In particular, it demonstrates the relevance of people's networks of 
relationships as shown by the work of Burt (1995), Krackhardt and Kilduff (1990), 
Newell et al (1998) and Farris (2000). Stinchcombe holds the view that much of the 
work of an organisation transpires through well-established social relationships and 
suggests that organisations could be better understood by taking into account the 
social structure in which they find themselves (1965, in Bums 1969). 
A networked organisation design often resembles a web of network relationships in 
which many interactions occur between individual and groups. This social context 
fonns the foundations of knowledge creation and distribution. Krackhardt and Hanson 
(1993) advocate mapping this social context of informal relationships in order to 
provide a better understanding of what lies behind the hierarchy of the classical 
organisation chart. The techniques used to map and analyse the complexity of myriad 
social interactions and relationships are known by the collective term of Social 
Network Analysis. 
2.8 Social Network Analysis 
Social Network Analysis (SNA) is used widely in the social sciences to analyze and 
measure how interactions and communication occurs between individuals and groups. 
It is the "mapping and measuring of relationships and flows between people, groups, 
organizations, computers or other infonnationlknowledge processing entities" (Krebs 
37 
2002). The measuring of relationships is achieved through selection of an appropriate 
scale. The most advanced is the interval measures of relations and, while it is possible 
to move from this to the less refined approach of binary measurement at a later stage, 
if only nominal data has been collected the reverse is more difficult. Binary data is 
widely used in the analysis of social networks such that data measured at a higher 
J 
level is often transformed to binary scores prior to analysis. While dichomotising data 
in this way may be thought of by more conventional theorists as discarding useful 
information, the potential benefits gained from simplifying analysis frequently 
outweigh the drawbacks from a possible loss of information. Furthermore, the data of 
social networks differ from more conventional survey data in that: 
• most SNA does not operate at the greatest level of refinement 
• network data is often not probability samples 
• observations of individual nodes are not independent (Wasserman, Faust et al. 
1994). 
SNA tools for mapping members of the informal organisation, the flow of interactions 
and communication between members, and properties of the interrelationships 
therein, evolved through the last century into the more sophisticated techniques 
currently utilised by researchers, managers and consultants to industry (Wasserman, 
Faust et al. 1994). 
Mayo's early mechanism resembled the wiring diagrams of the functional area within 
, . 
which the Hawthome experiments were situated, and showed little more than who 
interacted with whom (Mayo 1949). Moreno's sociogram stemmed from his work in 
sociometry and was first used at a conference in New York in 1933 (Moreno 1934). 
Analogous to spatial geometry, the 'points' (individuals) and directional flow 'lines' 
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(the social relationships between individuals) of Moreno's sociogram "allowed 
researchers to identify leaders and isolated individuals, to uncover asymmetry and 
reciprocity" (Scott 1991). 
Lewin's 'field theory' (Lewin 1951) focussed on the structural properties of social 
space, which he argued "can be analysed through the mathematical techniques of 
topology and set theory" (Scott 1991). As in sociograms, 'points' represent 
individuals while Lewin's 'paths' represent the i1}.teractional or causal sequences that 
, . 
connect the points. Although at that time field theory was discarded as a theoretical 
framework for social analysis, in the 1950's Cartwright built on Lewin's work and 
pioneered graph theory to group behaviour (Cartwright and Harary 1956). 
Graph theory and algorithms for measuring properties of actors (nodes) and networks 
were mostly developed for binary data. Graph theory provided a mechanism that 
enabled the depiction of directional flow between 'points', together with the positive 
and negative relations of a network. Echoes of field theory also re-emerged in the 
work ofINSNA - the International Network for Social Network Analysis in Toronto. 
One method of network analysis is evaluating the location of its actors by finding the 
centrality of a 'node', where a node is the contemporary representation of the 
individual, equivalent to the 'points' of More no and Lewin. Developed by Krackhardt 
(1993), the 'kite network' facilitates measurement of centrality and depicts the 
distinction between three of its most popular measures: 
• Degrees - the number of direct connections of a node 
• Betweeness - the location of a node with respect to important constituents/nodes 
• Closeness - the relative length of access routes to all others in the network 
Measuring centralisation provides insight to a network's resilience and robustness. 
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SNA is a powerful technique for diagnosing organisational problems (Krackhardt 
~~96).1t enables theorists and practitioners to uncover: 
• which nodes play similar roles in the network - structural equivalence 
• immediate clusters or cliques of a node - cluster analysis 
• areas of no connection between nodes that could be used for advantage or 
opportunity - structural holes 
• patterns of connectivity that reveal strengths, weaknesses and other insights into 
the behaviour of the total network (Krebs 2002). 
Irrespective of other features that these tools and their derivatives may incorporate, 
, . 
the basic construct common to all is that of the dyad, where a dyad is the unit of 
construct resulting from the interrelationship or link between two persons or points in 
a network. Figure 2.1 shows this as the unit of construct resulting from the reciprocal 
link between person 1 (PI) and person 2 (P2). 
Figure 2.2 Model of a dyad 
Other measures of networks such as the level of trust, respect and strength, for 
example, are all derived from the basic construct of the dyad. The results of such 
measures can be construed as the properties of a network. The notion of network 
properties will be discussed in more detail in later sections and chapters. 
The SNA approach has been used with reference to the brewing industry (Simpson 
and Mayo 1997), healthcare (Cattell 2001), theology (Cavendish, Welch et al. 1998), 
job satisfaction issues (Flap and Volker 2001), project management (Mead Dec 2001), 
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workplace perfonnance (Mehra, Kilduff et al. Mar 2001), infonnation exchange 
(Haythomthwaite 1996), academia (Wood 1996) and issues of salary discrimination 
(Seidel, Polzer et al. Mar 2000). 
~oy (1980), Handy (1993), Krackhardt (1993) and Nohria and Eccles (1992) have all 
emphasised the inadequacy of the fonnal structure in explaining an organisation's 
behaviour and the impact of infonnal organisational networks. More recently, 
Mintzberg and Van der Heyden (1999) found organigraphs "much more useful than 
traditional charts in showing what an organization is - why it exists, what it does". 
Traditional charts show the hierarchy of an organisation, its fonnal structure in tenns 
of managers' names and job titles but little, if anything, of its products, processes or 
customers. In contrast, organigraphs are overview maps that "demonstrate how a 
, . 
place works, depicting critical interactions among people, products, and infonnation 
· .. pictures that show not headaches but real businesses and their opportunities" 
(Mintzberg and Van der Heyden 1999). 
Organigraph constructs comprise the two conventional components of sets and chains, 
plus coordinatory hubs; and grid-like webs, together with other constructs that may 
facilitate pictorial representation such as funnels and the nesting of components. 
Mintzberg and Van der Heyden provide explanation of these components as described 
below: 
• Set - a collection of items: people, machines, parts in a warehouse; usually 
sharing common resources of facilities and funds, for example; sometimes little or 
no connection other than being part of the organisation 
• Chain - sequential linear connections of activities; start and end points in different 
locations; resemble 'input -7 process 7 output' model 
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• Hub - focal point: a central coordinating point for the ebb and flow of infonnation 
and resources 
• Web - grids with no centre that allow open-ended communication and continuous 
movement of people and ideas 
• Funnel- suggests a 'chain' in which a transfonnation takes place 
• Component nesting - hubs within hubs within sets, for example 
Mapping an organisation in the fonn of organigraph components may be construed as 
revealing the inadequacies of the formal structure, in terms of its capability to 
determine the most beneficial placement and approach of its managers. Organigraphs 
enable depiction of four different managing philosophies: 
• Unconnected sets suggest unconnected managers, at a distance from the action 
• The overall controlling aspect of one manager for each link in a chain and one 
manager overseeing the resultant management chain 
• Activities in a hub flow around the central co-prdinating role of a manager 
• In a web a manager is everywhere: facilitating collaboration and energising 
people; and everyone: whoever draws things together becomes a de facto manager 
Organigraphs are considered to provide insight to the social interactions between the 
people in organisations: the social capital of the organisation (Mintzberg and Van der 
Heyden 1999). 
2.9 The Role of Social Capital 
Organisational capital has been viewed as comprising the elements of financial, 
human, and social capital, where the social capital of individuals aggregates to the 
social capital of the organisation (Burt in Nohria and Eccles 1992). Social capital has 
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been considered the constituent that bonds individuals to each other (Stephenson 
.. 
1998) and to the organisation (Baker 2001). Bouty's investigation into the exchange 
of strategic resources across organisational boundaries found social capital to be the 
key success factor for organisational development performance (Bouty 2000) 
Dess and Shaw conceptualise social capital as the network structure and social 
resources therein (Dess and Shaw 2001). Nahapiet and Ghohal construe social capital 
as "the sum of actual and potential resources embedded within, available through, and 
derived from the network of relationships possessed by a social unit" (Nahapiet and 
Ghoshal 1998). Cohen and Prusak's recent text on social capital provides a more 
definitive explanation: 
"Social capital consists of the stock of active connections among people: the trust, 
mutual understanding, and shared values and behaviors that bind the members of 
human networks and communities and make cooperative action possible" (Cohen and 
Prusak 2001) 
Social capital is a concept of increasing importance in understanding the antecedents 
of organisational performance. The Cohen and Prusak (2001) and Nahapiet and 
Ghoshal (1998) definitions of social capital highlight that the building block of social 
capital lies in the dyadic relationship between two individuals. Thus, any attempt to 
improve social capital must start at this level. 
Dyadic relationships have been identified as key in enhancing or constraining access 
to valued resources such as information (Ibarra, 1993; Krackhardt and Hanson, 1993). 
Smart et al (2000) postulate that such relationships have an important role to play in 
~acilitating the flow of information and hence the decision making process during 
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product development. It is important, therefore, to recognise the individual-to-
individual nature of these relationships. 
Support for this assertion comes from several sources. Bouty (2000) highlights the 
key role that relationships have in the flow of technologies across organisations. She 
particularly highlights the role of "heart partners" where the levels of trust are so 
deep in a relationship that information is exchanged regardless of each other's 
professional affiliations. Athaide and Stump (1999) created a taxonomy of 
relationships with respect to information flow during the product development 
process. Furthermore, the research project undertaken with a UK automobile design 
and manufacturer (Brookes, Smart et al. 2001; Smart, Brookes et al. 2002; Morton, 
I 
Sinart et al. 2002) exemplifies the way in which successful relationships can 
contribute to information flow and hence decision-making in product development. 
2.10 Determinants of Successful Relationships 
If successful relationships are the foundation for good information flow and, 
therefore, effective decision making during product development, it is important to 
understand the contributing factors that make relationships successful in this context. 
Previous work outlined earlier has suggested that successful relationships in product 
I 
development are founded upon trust, respect and loyalty (Smart et al. 2000). 
2.10.1 The concept of trust 
Trust is a very complex construct, with mUltiple levels, different bases, and 
determinants (Rousseau, Sitkin et al. 1998). While the word is well known, and 
frequently believed to be understood, trust has been defined in many different ways 
44 
(Williamson 1993; Zucker 1986; Rotter 1967). The main point that researchers on 
trust might agree on is that there is no common agreement about the concepts and 
definitions of trust (Mollering 2003). For instance, trust has been defined both in 
terms of a personality trait - ie the propensity to trust (Rotter 1967) and as a 
behaviour - trusting - (Mayer, Davis et al. 1995). The concept of trust can exist in a 
I 
lateral plane, in terms of trust relations among peers or equals; in a vertical plane, 
with trust relations between a supervisor and subordinate; or even an external plane, 
where trust relations are between an organisation and its clients or suppliers (Fox 
1974). 
The derivation of trust forms the basis for a further stream of discursive literature 
(Shapiro, Sheppard et al. 1992; Brewer 1981; Williamson 1993). Trust can be 
institutional-based, where an individual is willing to trust another because there are 
r,ules and regulations to reprimand the trustee if the person who trusts (the trustor) is 
hanned. Or personality-based, where an individual trusts the trustee because it is the 
trustor's nature to trust others, ie it is not based on an evaluation of the trustee's 
worthiness of trust. Differing bases for the derivation of trust include ca1culation-
based (Lane 1998), prediction-based or affection-based (Gulati 1995; McAllister 
1995), alternatively referred to in the literature as deterrence-based, knowledge-based, 
and identification-based trust, respectively. 
Calculation/deterrence-based trust has repressive measures/controls that ensures the 
other party keeps their word. Affection/identification-based is founded upon the 
emotional links and bonds that form as the consequence of frequent interaction 
between parties: each party understands and appreciates the wishes of the other to the 
extent that each can act on behalf of the other (Child and Faulkner 1998). 
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Knowledge/prediction-based trust is the extent to which the person who trusts can 
predict that the person trusted will act in good faith, where such prediction originates 
in a set of good reasons that make up the evidence to justify the trust (Lewis and 
Weigert 1985). Another stream defines different types of trust. For instance, (Morris 
and Moberg 1994) make the distinction between personal trust, ie trust based on 
person-to-person interactions, and impersonal trust that is based on position - job 
titles, for example - and not the actual person. 
A further distinction relates to the target of trust. Interpersonal trust and 
organizational trust are the most commonly identified (Rotter 1967; Gilbert and Li-
Ping Tang 1998), together with trust in groups, and trust in institutions (Rousseau, 
Sitkin et al. 1998). Different determinants of trust are also discussed, exemplified in 
the literature by (Mishra and Morrisey 1990; Mayer, Davis et al. 1995; and Gilbert 
and Li-Ping Tang 1998). Determinants of trust are behaviours and factors that 
increase the likelihood of trust occurring: open communication, inclusion in decision 
making, sharing critical information, the sharing of feelings and perceptions, for 
, . 
example. It can be concluded, therefore, that trust is a very complex construct, with 
many targets, bases, states, and definitions. 
In order for people to be willing to share their knowledge, they must have trust 
(Davenport and Prusak 1998; Podolny and Baron 1997; Kramer 1999). More 
specifically, trust is a prerequisite for tacit knowledge sharing (Roberts 2000; Rolland 
and Chauvel 2000). "Trust is, after all, the single most important precondition for 
knowledge exchange" (Rolland and Chauvel 2000). The importance of trust in 
r,elationships is supported by Connelly and Kelloway's study, in which respondents 
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noted they would only be willing to share knowledge in contexts where they trusted 
the recipient ofthe knowledge (Connelly and Kelloway 2000). 
The importance of trust in successful relationships is further highlighted by Bouty 
(2000), Athaide and Stump (1999) and the study undertaken with a UK automobile 
manufacturer (Brookes 2001; Smart 2002; Morton 2002). Trust is also considered a 
key factor in effective supply chain management and, while it does not lend itself 
easily to measurement, the value of trust can be measured in terms of lower costs, 
added value and the encouragement of resource sharing (Landry 1998). 
Trust is a concept that has received much attention in the management literature too, 
exemplified by the work of Meyerson et al (1996), Hardt and Brynteson (1999), 
Jarvenpaa (1998 & 2001); Lewis and Weigert (1985); Lyon (2000); and Newton 
(2001). Jarvenpaa's work is of particular relevance in its investigation of trust in the 
context of a boundaryless network (Jarvenpaa, Knoll et al. 1998). So too is the 
growing body of research on swift trust: exemplified by that of Meyerson, Weick et 
al. (1996); Jarvenpaa and Leidner (1997 & 1999); Hardt and Brynteson (1999); and 
Jarvenpaa and Staples (2001), amongst others. 
Developed to explain behaviours in face-to-face temporary teams with no time to 
develop trust in gradual/cumulative fashion (Markus 1994), swift trust exhibits less 
emphasis on feeling, commitment and/or exchange and more emphasis on action, 
where action strengthens, and is both an important antecedent and outcome of, trust. 
Jarvenpaa et al forecast high levels of interaction will reduce ambiguity and 
uncertainty and strengthen trust in temporary teams (Jarvenpaa, Knoll et al. 1998). 
Mayer et al (Mayer, Davis et al. 1995) further predict that lack of action may be 
interpreted as lack of goodwill (benevolence), ability (to communicate) and/or 
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reliability & honesty (integrity). Moreover, McKenzie (2001) suggests that lack of 
interactive communication between employees, and between employees and the 
supply chain, inhibits the development of trust in relationships 
2.10.2 Loyalty and respect 
The importance of loyalty and respect as concepts were highlighted by the UK 
automobile manufacturer study, all be they not as well developed in the literature as 
trust. Notwithstanding, loyalty is a concept that is more often associated with loyalty 
to a particular organisation or to a particular brand (Shankar, Smith et al. 2003; 
Svenke and Goslinga 2003), with customer loyalty and its promulgation a key concept 
in marketing terms. 
Organisational loyalty is a concept that comes I into play in analysing employees' 
attitudes to their employing organisation. The concept of personal loyalty, ie loyalty 
between individuals, has not been widely explored though its close associate, 
cronyism, has been investigated (Khatri and Tsang 2003). 
Respect is a conceptual term that, like loyalty, has not undergone the same degree of 
exploration as trust, although its importance in effective operations has begun to be 
considered, particularly in the context of 'turnarounds' (Kanter 2003). 
With regard to the antecedents of trust, loyalty and respect, Bouty (2000); Athaide & 
Stump (1999); and Brookes (2001) all emphasise the importance of the longevity of 
the relationship in building its success. Bouty (2000), Brookes (2001) and Smart 
(2001, 2002) also highlight the importance of a similar professional background and 
the importance of a wider social context for the relationship. 
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2.11 Summary and implications of past research 
The fonnal organisation recognises the need for individuals to work together to 
develop a final product. Therefore it prescribes links between individuals with similar 
or different boundaries. Such links are activated around the definition and delivery of 
a product development task 
In a stable market environment the formal organisation can afford to display high 
degrees of prescription about the definition of the task, and even how it should be 
delivered, in tenns of design, manufacturing and process methodologies. However, 
the global manufacturing marketplace is a highly dynamic environment, which is 
becoming increasingly demanding and fragmented and even saturated in some sectors 
(Womack, Jones et al. 1990, Clark and Fujimoto 1991, Cusumano and Nobeoka 
1998). It is also affected by widespread technological developments in design and 
process technologies and materials. This business climate has generated changes in 
the nature of product development task activity by increasing levels of specialisation, 
complexity, interdependency and uncertainty. In consequence, there is a knock-on 
increase in the total number of formal boundaries. It is also important to realise that, 
as well as requiring increasing numbers of specialists, increased specialisation creates 
a need for generalists to act as integrative devices (Baker 1992). 
Smart et aI's work in the automotive industry observed that increasing differentiation 
led to inward focussing group biases generated by distinct emotional and cognitive 
stances that impede the potential for interdep1p1mental and inter-unit integration 
(Smart, Brookes et al. 2002). Their research finding is consistent with those of 
Lawrence and Lorsch (1967), Swan, Scarborough et al. (1999), and Tranfield, Parry et 
al. (1999). 
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Coping with greater market uncertainty requires higher levels of interdependency 
I 
between engineering centres of competency. This allows for more productive and 
integrated problem solving through more parallel working. The whole process relies 
on each team member appreciating the contributions of others to the product 
development process. 
The aggregate effect of changes in the nature of product development task activity has 
increased the amount of non-routine activity that needs to be delivered as part of a 
project (Baker 1992). Market dynamism due to increasing specialisation, complexity, 
I 
interdependency and uncertainty in product development task activity has made it 
impossible for the formal organisation to remain prescriptive about where to place its 
boundaries. Smart observed that an increase in non-routine activity was shown to be 
unmanageable by the formal organisation: as a result an informal organisation of 
networked interactions was seen to be set into motion (Smart, Brookes et al. 2001). 
Review of Smart's work shows that informal relationships between product 
developers crossed formally prescribed boundaries and were observed as a means of 
repositioning the rigid formal boundaries that hiQ.der the efficient and effective flow 
, . 
of information, ideas, knowledge and experience. The decision to reposition an 
individual boundary was made at the individual level whilst determining the new 
position of the informal boundary was done in consultation with other colleagues 
through a process of negotiation. The definition and delivery of non-routine product 
development tasks require high degrees of boundary flexibility, which were injected 
into the formal organisation by the informal organisation (Smart, Brookes et al. 2001). 
The informal organisation network presents connections that overlay the traditional 
lonnal organisational chart as shown by the dotted lines in Figure 2.2. The two 
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organisational structures exist in tandem and are able to take advantage of each 
other's strengths and overcome inherent weaknesses. The strengths of the informal 
organisation include, for example, the discovery of informal advice, trust and 
communication networks and relationships critical for improvements in product 
development performance (Krackhardt and Hansen, 1993; Baker 2001)). 
Team/Programme/Organisation A 
Team/Programme/Organisation B 
Figure 2.3 Formal and informal organisations 
The changing nature of tasks creates a need for collaboration between individuals. 
This inevitably generates new tasks that also require delivery. These additional non-
routine tasks require a skills and management division of labour undefined by the 
formal organisation. To prevent these new non-routine tasks falling between formal 
I 
boundaries and risking non completion, the informal organisation is initiated. In 
effect, the informal organisation manages the divisions of labour between formal 
organisational boundaries, by setting new informal boundaries around a fused set of 
mixed skills. The informal organisation to a large extent self generates, self organises 
and self manages an informal division of labour with a unique set of informal 
boundaries (Smart, Brookes et al. 2002). 
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The infonnal organisation emerges from the existing organisation structure (Lewin, 
Long et al. 1999). It enables networks of non-prescribed interactions to take place 
between product developers in multiple directions across the prescribed links of the 
formal organisation. It provides new channels for infonnation (advice, technical data, 
knowledge, tacit knowledge, private/personnel aspirations for instance) to be 
communicated and processed at an increased rate' of speed and quality that would not 
typically be possible in the formal organisation. Interactions and communications in 
the informal organisation were shown to short cut up to 6 hierarchical levels in the 
formal organisation (Smart, Brookes et al. 2001). An important feature of the 
informal organisation is that tasks are pursued via the shortest path to the right people 
in the fonnal organisation, rather than those fonnally responsible for them. 
The informal organisation appears conceptually well designed to manage product 
development task activity in dynamic market environments that demand flexibility. It , 
creates a network of interactive linkages between individuals that perform different 
roles. The potential for constructing new sets of links for each product development 
project is high (Baker, 1992). For Smart, however, they were generally confined 
internally to the project rather than being external to it (Smart, Brookes et al. 2002). 
In comparison to the traditional functional and hierarchical organisation, which 
presents a rigid set of relationships for processing problems, the forever-changing 
informal organisation shapes itself around the problem of the day through the close 
i~teraction of product developers. Product develppers engaging in these interactions 
to form productive relationships exercise a sufficient degree of autonomy. Eccles and 
Crane (1987) identified this self-adaptability feature of the network organisation and 
named it the self-designing organisation. The infonnal organisation was seen to be 
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the mechanism for allocating people (information, experience, and knowledge) and 
other resources to tasks in a decentralised fashion. 
In this style of organisation non-routine tasks or problems are routed via the shortest 
path to the right people, while the traditional bureaucratic organisational style of 
resolving such problems takes longer by following more formal channels used for 
routine tasks. The close interactions between people form productive relationships 
that appear to form the basis of the informal organisational network. In essence, the 
informal organisation can be observed to be attempting to identify effective product 
development project communities. Such practices enable the effective sharing of 
formal and informal resources (Wenger and Snyder 2000). 
The informal organisation's capacity for change and managing change is immense, 
hence its suitability for pursuing product development in the dynamic market 
environment. It has structural characteristics that delineate a high degree of 
integration across formal organisational boundaries. These characteristics can be 
pictorially represented, drawing from the SNA mapping techniques reviewed earlier 
to present network patterns of relationships (Wasserman, Faust et al. 1994). 
Integration occurs via different types of relationships and formal boundaries, which 
may be strong and weak. Existing theories only consider the concept of integration 
across vertical, horizontal and spatial boundaries (Lawrence and Lorsch, 1967; 
Ashkenas, 1995, Nohria and Eccles 1992). Smart (2002) has also shown the 
importance of integration being viewed across time boundaries. The import of this is 
particularly apparent when informal relationships are reported to have survived many 
I 
changes to the formal organisation structure over time. Further, that such relationships 
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remain intact even when product developers no longer work within the same 
organisation. 
Despite a move to the conceptualisation and understanding of more creative forms of 
formulating strategy - utilising the informal organisation, for example - organisations 
continue along the traditional planning, design and positioning route in product 
development (Frost 2003). Nevertheless, research suggests significant disparities in 
the way that companies organise for success, with successful organisations more 
relationship driven. An emergent model of success is the Relationship-Centric 
organisation: "a networked, agile and highly adaptive entity that transcends traditional 
boundaries as it develops deep and collaborative relationships internally as well as 
with customers, suppliers, alliance partners, and, increasingly competitors" (Neilson, 
Gulati et al. 2004). 
This chapter has provided some indication of the strategic strength of the informal 
network of interrelationships in such relationship-centric organisations. Raising 
awareness of that strength and developing a mechanism for harnessing it to improve 
product development performance are the prime motivators for the current research. 
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Chapter Three 
Research Methodology 
The sequence approach to research (Figure 3.1) enables systematic review of the 
research process and recommends that equal attention be paid to each of its seven 
steps. 
1. I identify broad area 
'" 2.1 select topic 
'" 3.1 decide approach 
'" 4.1 formulate plan 
'" s.1 collect information 
'" 6.1 analyse data 
'" 7.1 present findings 
Figure 3.1 Seven step research sequence (Howard and Sharp 1983) 
Nevertheless, while such representation may assist the researcher by providing a fonn 
J 
of checklist, the reality of research is rarely that simple. "The research process is not a 
clear-cut sequence of procedures following a neat pattern but a messy interaction 
between the conceptual and empirical world, deduction and induction occurring at the 
same time" (Bechhofer 1974). 
This chapter provides description of the selection process undertaken in determining 
which of a portfolio of available strategies to adopt to investigate the research 
objectives introduced in Chapter 1. In so doing, the chapter will pay particular 
attention to the two major and opposing methodological paradigms in the field of 
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social research. Consideration of the process involved in selecting the research 
population will also be given, together with the benefits and limitations of the data 
collection instruments. Finally, an overview to the analytical procedures utilised will 
be presented. 
3.1 Selecting a Research Strategy 
People undertake research with the aim of increasing levels of knowledge and to find 
things out in a systematic way (Jankowicz 1991). Research, therefore, should be well 
planned and based on the development of logical relationships and meaningful results 
(Yin 1993). In practice, a number of dilemmas are faced when selecting an 
appropriate research methodology strategy to conduct social enquiry. 
Due consideration should be given to the design of the strategy in that it must be at a 
level of sophistication that can deal with the complex nature of social research that 
involves people. It must also be flexible enough to deal with unexpected eventualities 
that may occur in the process of social interaction. In addition to reflecting 
compatibility with the research objectives, it must incorporate the ability to 
accommodate minor changes to the research hypotheses. 
There are also many options available to the researcher and no one right way to 
conduct such enquiry. Research activity in social settings is often "complicated, 
poorly controlled and generally messy" (Robson 1993). The time frame for the 
r~search is a frequent constraint, so too is the .cost in terms of the time of those 
involved: the researcher and the research subjects. Furthermore, contributors to the 
research may conceptualise the research problem in different ways. Consequently, 
research methodology strategies are prone to becoming compromises between time, 
money and, not least, the nature of the problem itself While the diverse and complex 
nature of these issues appeared overwhelming, selecting an appropriate research 
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strategy facilitated the systematic progress ofthe research, enabled improved planning 
and introduced logic to the data collection, interpretation and analysis processes. 
Determining which of the portfolio of available strategies to adopt was achieved 
through an appreciation of the two major and opposing theoretical perspectives in the 
field of social research. 
3.1.1 Differing Perspectives 
Theories are a means by which expectations are generated about the world and are 
often derived from what is perceived to have happened before. Tacitly or otherwise, 
theories influence how individuals, groups, populations and even countries set about 
future interactions with their world(s). While Denzin and Lincoln (1994) provide 
insight to a number of the theoretical perspectives available to the researcher when 
designing a research enquiry, review of all but the two major perspectives - positivism 
and phenomenology - falls outside the scope of this study. These two theoretical 
perspectives form the central debate about the most appropriate philosophical position 
I 
from which social enquiry methods should be derived (Zikmund, Lundstrom et al. 
1982). 
Proponents of positivism advocate that scientific methods of enquiry can be applied to 
the study of social behaviour and that social reality consists of causally linked 
phenomena. The positivist approach entails the construction of explanations that, 
through causal analysis and hypothesis testing, explain past and predict future 
observations. Figure 3.2 shows this in more simple terms. 
Explanation -7 
.J, 
A causes B I 
or 
variation in A causes variation in B 
Prediction -7 L...1 _____ S_tim_ul_u_S _A_c_a_us_e_s_R_e_s_p_on_s_e_B ___ ---' 
Figure 3.2 The explanation7prediction construct of positivism 
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Theory is therefore deduced, where deduction entails the development of a conceptual 
and theoretical structure prior to its testing through empirical observation. A 
deductive research method places emphasis on collecting quantifiable data through 
experimental, quasi-experimental, survey and rigorously defined methods that can be 
manipulated statistically to confirm or refute research hypotheses (Denzin and 
Lincoln 1994). Deduction begins with the researcher deciding which concepts 
represent important aspects of the problem under investigation, and a set of 
declarations - the hypotheses - about the relationship between the concepts, as yet 
untested. To enable empirical testing, the researcher operationalises the abstracted 
1 
concepts by translation into indicators or measures, ie by linking the abstract concept 
to something that is observable and whose variation is measurable (Gill and Johnson 
1991). This process of operationalisation is one of the principal causes for rejection 
of the positivist approach by its key opponents: the ph enomenologists. 
The phenomenological school of thought propounds that social reality is consciously 
and actively created by individuals, where individuals attach meaning to things they 
do and to the behaviour of others. The preconceived categories created through 
positivism'S operationalisation process are criticised by the phenomenologists as not 
having resulted from an understanding of the subjective aspirations, meanings, values 
and language that people have and utilise in everyday life. In fact, positivism's 
objectively determined approach strips social reality away through operationalisation. 
In direct contrast to the deductive tradition of developing a conceptual and theoretical 
structure prior to empirical research, phenomenologists propound the inductive 
approach, whereby theory is the outcome from what has been observed. The 
phenomenological approach focuses on understanding what is happening and why, 
uncovering social reality by being receptive to individuals' perceptions and personal 
interpretations of their own world(s). Giddens 1(1976) emphasises the role of the 
.. 
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researcher and suggests that only through the means employed by their subjects can 
researchers make sense of reality. 
I 
Iriductively developed theory from empirical research is determined more likely to 
allow emergent analysis dimensions from patterns found in case studies, rather than 
. holding preconceived notions about the likelihood and importance of their existence 
(Patton 2002). Furthermore, unless theories on social reality are grounded in 
observation, such theories are considered relatively worthless (Glaser and Strauss 
1967). 
Comparative reVlew of the infrastructure for each of these two competing 
philosophical perspectives is shown in Figure 3.3. 
Philosophical perspective Positivism I vs. I Phenomenology 
Theory building deduction I vs. I induction 
Explanatory approach objective analysis of vs. subjective meanings held by 
causal relationships research subjects 
Type of research data quantitative I vs. I qualitative 
phYSical/statistical vs. minimal disruption to 
Infrastructure controls to enable maintain 'natural' reality for 
hypothesis testing observation 
Research methods structured to ensure I vs. minimal structure to ensure 
reliability reality maintained 
Figure 3.3 Comparative overview of competing paradigms (Gill and Johnson 1991) 
However, choosing a research strategy was considered not to be a clear-cut choice 
between the positivist and phenomenological, the deductive and inductive schools of 
thought. Determining the most appropriate research strategy also needed to take 
account ofthe research purpose. 
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3.1.2 Purpose of the Research 
People undertake research for a variety of reasons (Jankowicz 1991). The desire to 
make a contribution to knowledge may be complemented by a need to explore a 
particular event or situation, for example. Exploratory research, the first classification 
outlined here (Robson 1993), tends to utilise qualitative enquiry to reveal what is 
happening: asking questions, seeking new insight, evaluating events in a new light. 
By comparison, the classification of explanatory investigation looks for explanation 
of events in terms of causal relationships, while descriptive research seeks to portray 
people and events accurately. In order to ensure the accuracy of the data collected for 
this third classification, extensive previous knowledge of the people or event under 
investigation is required of the researcher (Zikmund 2000). 
To further inform the decision about an appropriate research strategy, identification of 
, . 
the research purpose was carried out in conjunction with review of the aims and 
objectives that were introduced in Chapter 1. Table 3.1 relates these aims and 
objectives to the nature of the research enquiry in terms of Robson's classifications 
outlined above. 
Research Aims and Objectives Classification 
To corroborate the importance of informal organisational networks explanatory 
To identify potential mechanisms for exploiting informal networks exploratory 
To develop a managerial tool for exploiting informal organisational exploratory/explanatory/ 
networks descriptive 
To evaluate use of the developed managerial tool explanatory/descriptive 
Table 3.1 Relationship between research aims and Robson's classifications (1993) 
Table 3.1 demonstrates that the current research displays the characteristics of 
exploratory, explanatory and descriptive enquiry. Intrinsically, neither of the two 
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theoretical perspectives - shown in their purest fonn in Figure 3.3 - was considered fit 
for purpose. "Indeed, it would appear that such a view of methodology, purely in the 
form of a dichotomy, is fundamentally flawed" (Gill and Johnson 1991). A more 
eclectic approach was required that utilises a combination of their respective 
structural components: an approach that occupies an intennediate position somewhere 
along the continuum between positivism and phenomenology, between deductive and 
inductive strategies. A research strategy that can take account of the "messy 
interaction between the conceptual and empirical world, [where] deduction and 
induction occur[ ... ] at the same time" (Bechhofer 1974). 
3.1.3 A Methodological Pluralist Strategy 
Comparative review of differing theoretical perspectives, together with evaluation of 
the research aims and objectives in relation to the classifications of enquiry, provided 
an understanding of the range of methodologies available to the researcher. Extensive 
access to research subjects within suitable industrial organisations was also known to 
be available and consideration of the analyticallllethodology that would be needed to 
.. 
handle the resultant base of data further infonned the strategy selection process. 
Based on this increased knowledge and understanding, a methodological pluralist 
strategy was selected as being the most appropriate for this research. Methodological 
pluralism suggests that not only are positivist and phenomenological methodologies 
suitable for different kinds of problem, they are also complementary in providing a 
verification/monitoring device, which adds to the credibility of the research. Adopting 
such a strategy facilitated employment of all three classifications of enquiry 
introduced earlier (exploratory, explanatory and descriptive), and allowed for the 
a,pplication of more than one data collection instrument, the triangulation of which 
demonstrates greater validity and overcomes the potential bias of a single instrument 
(Gill and Johnson 1991). For the purposes of this research, triangulation has dual 
definition as "the combination of methodologies in the study of the same 
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phenomenon" (Denzin 1970), and "the notion of complementary qualitative and 
quantitative methodologies rather than competing approaches" (Jick 1979). Its use 
was particularly beneficial in validating the accuracy of data gathered in different 
fonns. 
In tenns of the general approach taken in research enquiry, Robson (1993) states that 
consideration of three main strategies is satisfactory: experiment, survey, case study. 
To these three strategies should be added that of grounded theory, which is of 
particular benefit in undertaking social enquiry. 
The classical experiment enables researchers to systematically test theories and 
I 
hypotheses in a controlled environment - ie laboratory conditions, experimental and 
control groups - by respectively controlling and manipUlating extraneous and 
independent variables, and measuring change that occurs as a result. Quasi-
experiments retain most of the elements of the classical experiment but take place in 
the field, outside the laboratory in the real world. Action research is a variant of the 
quasi-experiment that involves the monitoring and evaluation of a planned 
intervention into some naturally occurring event(s) to discern whether or not the 
intervention has produced the expected result(s). The interventionist-monitor-
~valuator, therefore, is part of the intrinsic design,with the intention of contributing to 
existing knowledge and helping in the resolution of problems or concerns. While the 
classical experiment was considered too restrictive for this research, elements of 
quasi-experimental design, together with its variant of action research were invaluable 
additions to the methodological portfolio. 
A survey involves gathering infonnation from a sample section of a population to 
enable understanding and/or gain insight to that population overall (Bryman and Bell 
2003). It is dependent for its structure upon the intention of the researcher and can be 
used to collect data in response to either or both closed and open-ended questions: 
I 
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quantitative and qualitative data, respectively. Use of surveys was found of benefit at 
the start of the research and at particular points later in the process. 
The case study is an empirical investigation that can be carried out upon an 
I 
individual, a group of people, an organisation or a product, for example. Virtually 
anything can be the focus of a case study. The aim is to collect data via a number of 
techniques - interviews, workshops, observation - with the purpose of developing 
detailed information about a single case or a small number of related cases (Yin 
2003). A series of case studies carried out early on in the research proved invaluable 
to the design and development of strategies that were used later in the research 
process. 
Grounded Theory is both an approach to theory generation and a methodology based 
I 
on careful observation of phenomena within naturally-occurring contexts. The overall 
methodology is based on that introduced by Glaser and Strauss (1967). In adopting 
this type of approach, a combination of data is obtained in the field from interviews, 
observation and documents. Collection and analysis of data proceeds simultaneously 
and influences each other, refining the researcher's understanding of the sense made 
by individuals in their situation using their received realities (Sekaran 2003). Each of 
the research elements is likely to have influence upon its own antecedents and results, 
together with having an impact upon each of the other research elements. By using 
this approach it was anticipated that the relationship between people, situations and 
I 
events could be more clearly understood. The use of the grounded theory approach 
was found to be of particular benefit throughout the research. 
3.2 Research Hypotheses 
The assumptions upon which the enquiry process of this research is based were 
introduced earlier in Chapter 1, and reiterated below: 
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1. infonnal organisational networks are as important to product development success 
as any aspect of the fonnal organisation 
2. a managerial tool can be used to assist organisations in determining methods for 
harnessing the power of informal organisational networks 
The review in Chapter 2 variously defined Prod.uct Development (PD) and showed 
that: 
• PD is clearly about new ideas and change (Craig and Hart 1992) 
• PD covers "anything that requires marketing to anybody" (Douglas, Kemp et al. 
1983) 
• PD encompasses "original products, product improvements, product 
modifications, and new brands that the firm develops through its own research and 
development efforts" (Kotler and Armstrong 1994) 
While detailed description of the research population for this current research, and its 
• 
selection process, is provided later in this and later chapters, at this point it is worth 
specifying that research subjects are located in project teams within the three partner 
organisations. Given that they are variously engaged in original products, product 
improvements, product modifications and change, the research subjects can be 
categorised within both the Kotler and Armstrong (1994) and Craig and Hart (1992) 
definitions of what constitutes product development, outlined above. Thus, 'product 
development' and 'project' are synonymous with each other for the purposes of the 
~urrent research, as are 'product developers' and '.proj ect team members' . 
Current theoretical perspectives on the use of the informal organisation in product 
development were also reviewed earlier in Chapter 2, all be they few and far between. 
Nevertheless, conclusions from previous research support the association of other 
organisational phenomena than formal structure with successful product introduction 
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(Smart, Brookes et al. 2000). Smart's research identified these phenomena as informal 
networks of relationships. 
Using the thematic analysis of the interviews carried out via a longitudinal study in a 
UK motor manufacturer, Smart et al (2000) found it possible to describe the informal 
networks that were designing and developing new products. Viewed in conjunction 
with Henderson's work (1994), the findings summarised in Table 3.2 speculatively 
theorise that it is the informal networks of relationships that overcome the boundaries 
I 
of formal structure. Individuals use informal networks to obtain and disseminate 
information and to re-allocate design and development activities and the necessary 
resources. 
Theme Response of Interviewees 
The informal organisation is 80% of interviewees stressed the importance of the informal 
important to successful organisation to successful product development 
product development 
33% said the formal structure had little impact on project 
performance 
The informal organisation is 80% stated that a network of productive relationships were needed 
formed from relationships for product development success 
, . 
Informal networks last 60% recognised the longevity of relationships over several projects 
Productive relationships need 40% highlighted the importance of trust to productive relationships 
trust, common experience a 
social context and respect 33% highlighted the importance of common experience (e.g. similar 
educational background, similar career history) 
25% highlighted the importance of social context (Le. the relationship 
is not solely work-based) 
15% highlighted the importance of respect 
Table 3.2 Thematic Analysis of Interviews (source: Morton, Smart et aI, 2002) 
Formulation of the current research questions was achieved by developing the 
research assumptions of Chapter 1 based upon the findings from the Chapter 2 
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literature reVIew and the infrastructure of themes identified In Table 3.2, and 
¥ticulated by the following hypotheses: 
HI Organisations that acquire and exercise capabilities to overcome boundaries in 
their organisational structure can improve product development performance. 
H2 Organisations that acquire and exercise capabilities to exploit the informal 
organisational network can overcome boundaries in their formal organisational 
structure. 
H3 Organisations that acquire and exercise capabilities to visualise and exploit the 
informal organisational network can improve product development 
performance. 
H4 Organisations that recognise the importance of informal interrelationships in 
product development can acquire and exercise capabilities to visualise and 
exploit the informal organisational network. 
H4.1 informal interrelationships are strengthened by: 
H4.1.1 trust 
H4.1.2 respect 
H4.1.3 common experiences 
H4.1.4 social context. 
H4.2 informal interrelationships: 
H4.2.1 have longevity 
H4.2.2 survive many changes in the formal organisational structure 
3.3 Pilot Study 
The conceptual model for a potential managerial tool to improve project or product 
development performance by harnessing the power of, or exploiting, the informal 
organisational network is shown in Figure 3.4. 
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Stage 1 Stage 2 Stage 3 Stage 4 ~Fonnal 
Boundaries 
Map Analyse Exploit Change Understand ~ Personal ~ ~ 
Network Network Network 
I ~Infonnal .. 
Boundaries 
Figure 3.4 Prototype tool- conceptual model (adapted from Morton, Smart et al. 2002) 
A small-scale pilot study of the prototype tool was carried out with a group of 
engineering managers from Company B, geographically located within multi-
functional programme teams and working with the organisation's supply base. The 
findings revealed that most of the group was interrelating at a level more suited to the 
employees for whom they have management responsibility. Identification of this 
critical factor enabled the company to encourage individual managers to develop 
I 
interrelationships at a higher level within the product supply chain to better harness 
supplier capabilities. 
Deployment of the outcomes from use of the tool to proactively manage the 
interrelationships of their managers suggests that the organisation manipulated, or 
harnessed the power of, the informal organisation to improve product development 
performance. This provided support for the tool as a mechanism for management to 
visualise and manipulate the informal organisation. Work from the pilot study resulted 
in an embryonic tool that provided an initial elicitation approach and confirmed the 
use of Social Network Analysis as an appropriatel technique for mapping the informal 
organisation. 
3.4 Case Studies 
The embryonic managerial tool was subsequently trialed and tested with the three 
collaborating industrial partners using a case study approach. The AS-IS and Action 
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Research case studies produced snapshots of the infonnal organisational network 
specific to the group of individuals and teams under scrutiny in each of the three 
companies, detailed findings from which are covered in Chapters 6 and 7, 
respectively. While the benefits of adopting the case study approach were manifold, 
the prime considerations were identified as: 
• an appropriate means for exploiting the potentially rich source of data and readily 
available access to research subjects that had already been pledged by the 
industrial collaborators 
• the advantage of allowing exploratory investigation of networking behaviours in 
their natural setting where variables are not yet known and the phenomenon is not 
completely understood (Voss, Tsikriktsis et al. 2002). 
• a means of theoretical replication, ie inclusion of a predictive element to the 
research follows a replication logic (Yin 1993), whereby the same research 
process is applied in all the case studies 
While the multiple case study approach was considered to have a number of benefits 
and its use highly appropriate in the complex real-world environment, theory building 
from case study research also has its drawbacks. Yin (2003) defines these in tenns of 
a number of criteria. 
Reliability: 
Internal validity: 
External validity: 
demonstrating that the operations of a case study can be 
repeated with the same results: the data collection procedures, 
for example. 
whether or not what has been identified as the stimulus (the 
cause) actually produces what has been interpreted as the 
I 
response (the effect). 
the extent to which the research findings can be generalised to 
the wider population 
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An unreliable measure or score has no validity thus reliability is a prerequisite for 
validity. Only when a measure is both reliable and valid can its results be used with 
confidence (Judd, Smith et al. 1991). 
The validity of data is greatly increased where two or more case studies demonstrate 
similar findings. Consistent patterns in data from the mUltiple case studies were 
identified, enhancing the robustness of the findings and assisting to further develop 
the theory of how to exploit the informal organisation to improve performance. 
Positivist critiques of the case study approach stress the difficulty of generalising 
across the wider population from the data and findings of a single case. However, 
analytic induction makes it possible so to do providing the theory is grounded in the 
empirical data collection process (Strauss and Corbin 1998). Nevertheless, access to 
multiple cases for the purposes of this research proved of considerable benefit in 
allowing generalisations to be made with a high degree of confidence. The question of 
validity, external and internal, and reliability of this research was discussed earlier in 
the context of Social Network Analysis tools and techniques, with further description 
in Chapters 6 and 7. 
3.5 Data Collection 
In accordance with the methodological pluralist strategy selected to undertake social 
enquiry research of this nature, different methods of data collection were employed as 
the research progressed. 
3.5.1 Semi-structured questionnaires 
The data collection instrument used for the pilot study was a paper-based 
questionnaire developed from review of extantl literature and the findings of the 
validation workshops. While the face validity of the instrument was assessed by 
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examination to ensure that the items it contained were appropriate and measured what 
they were supposed to, content validity was assessed through other academics and 
I 
industrial colleagues in manufacturing organisation subsequent assessment of its face 
validity (Langdridge 2004). Although the instrument's content evolved and was 
subject to amendment through a number of iterations, the procedure for administering 
the semi-structured questionnaire remained much the same throughout, albeit through 
a different medium at a later stage in the research. 
An amalgam based on methodology from the literature and the findings from 
empirical study conducted within the automotive industry (Smart and Brookes 2000), 
the questionnaire was introduced to the pilot study population at a session within a 
staff training and development workshop. The exploratory nature of the research was 
highlighted, with particular emphasis placed upon the issues of anonymity and 
confidentiality of data (Svenke and Goslinga 2003) and, in relation to the ethical 
issue, how any results would be used (Hardt and Brynteson 1999;. The questionnaire 
was circulated and explained with reference to its required responses. Its voluntary 
nature was stressed, ie if subjects were uncomfortable about responding to any of the 
questions, they were not obliged to do so. Subjects were also assured that whatever 
answers they did provide would be of extreme value to the research. With clarity and 
understanding of what was required established, research subjects were asked for 
I 
postal return of the completed document in the reply-paid envelope by the agreed 
date, further demonstrating that anonymity and confidentiality would be maintained. 
The purpose of the questionnaire was to elicit information about the network of 
formal and informal contacts with whom the respondent interacted regularly for a 
typical project. The duration for questionnaire completion was expected to be in the 
region of one hour. However, the actual period was dependent upon the number of 
contacts cited and the further information supplied about each one. 
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The questionnaire was highly efficient in terms of research time and effort, providing 
access to a wealth of data in a relatively short period of time. Furthermore, the captive 
nature of the research subjects, in terms of organisational commitment to the research, 
guaranteed (almost) 100% response at each stage of the data collection process, 
~ffectively eliminating the problem of non-response (Scott 1961). Nevertheless, self 
administered questionnaires are often criticised for the apparent superficiality of the 
data generated. Respondent honesty and seriousness of answers may be difficult to 
check, while pre-determined categories may force inappropriate responses. Follow-up 
face-to-face (FTF) and telephone interviews were carried out at particular points in 
the research for further elaboration and as a means of checking participant responses. 
3.5.2 Demographic Questionnaires 
The purpose of the demographic questionnaire ~as to elicit information about the 
, . 
organisation in relation to its: 
• business operations 
• market presence and volatility 
• formal organisational structure 
• approach to product development 
It was expected to require half an hour for completion and provide insight to company 
practices, its formal structure and the location of the research popUlation within that 
structure. While the information it was intended to provide was of substantial benefit, 
use of the demographic questionnaire proved limited in the field and was rapidly 
, . 
superseded by the scoping study element of the prototype managerial tool, further 
explanation of which is provided in Chapter 6. 
Initial analysis of the data collected by the demographic and semi-structured 
questionnaires took the form of frequency tests that would determine any preliminary 
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patterns and trends. This preliminary analysis further informed the follow up 
interviews that were conducted, where applicable. 
3.5.3 Face to Face Interviews 
The face-to-face interview technique is a time consuming process and can be open to 
interviewer bias. Nevertheless, it is a flexible and adaptive means for seeking answers 
to potentially difficult questions and provides for immediate further investigation of 
interesting responses. Unlike the remoteness of a self-administered postal 
questionnaire, the non-verbal cues exhibited in a visual medium can provide insight to 
verbal responses, completely reversing meaning in some instances. 
Interviews were variously conducted as: 
• a follow-up to questionnaire completion: III conducting the pilot study, for 
example 
• pre-cursor activity to survey completion: eg the AS-IS case studies 
• an iterative process for refining the data collection instruments, the data collection 
I 
process and the interactive feedback element of the emergent tool: ie the pilot, 
case studies and in the action research stage. 
In the first two of the above scenarios interviews were based on a set of relatively 
open questions, standardised across the collaborating organisations for comparative 
purposes (see Appendix A). The third scenario provided for a more interactive 
discussion of particular points that may have arisen from the perspective of both the 
interviewer and interviewee. 
In the second scenario, each nominated subject was contacted by telephone prior to 
I 
interview in order to introduce the researcher, the aim of the research and the no more 
than one hour duration of the forthcoming interview: in practice, the duration varied 
between thirty minutes and one hour and forty minutes, although the latter was 
entirely at the behest of the interviewee. An underlying motive for the telephone call 
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was to start the trust-building process of establishing rapport, with the explicit 
intention of helping participants feel at ease and relaxed at the time of interview. 
While interviews took place primarily on company premises, they were conducted in 
an open manner and in as relaxed an environment as was possible to arrange, in an 
alternate location to the subjects' normal workplace. Where possible, and with 
participant agreement, interviews were recorded for later transcription. Using the 
Miles and Huberman (1984) techniques that seek to identify themes through content 
analysis, subsequent qualitative analysis of the data was carried out upon the 
transcripts to inform further iterations of the procyss and the on-going development of 
the tool. While qualitative analysis allowed for the production of simple frequencies, 
where appropriate, the greatest value was the insight to organisational events and 
practices that the descriptive content provided. 
3.6 Social Network Analysis Software 
The software tools available for Social Network Analysis (SNA) are reliant upon the 
input of data. SNA practitioners collect data in one of three ways: surveys, 
ethnographic interviews and electronic activity mapping. As its name suggests, 
I 
electronic activity mapping tracks and analyses information flow between individuals, 
for example in their exchange of email or in accessing on-line information 
repositories. Albeit a useful method for identifying patterns of interaction, electronic 
tracking pays no heed to the context of activities. Moreover, its use raises concerns 
with regard to privacy that may be difficult to address and which, given the level of 
confidentiality required in this research, renders it unsuitable and inappropriate 
Ethnographic interviews are undertaken after practical observation has taken place in 
order to engage team members in questions about their interactions and to use the 
I 
information collected to develop the data for later software analysis. While this 
method can be very effective when used in conjunction with an organisational 
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knowledge map, with infonnation repositories and web sites shown as nodes 
alongside individuals and groups, it is not very practical for large groups and, of 
greater import in the current work, is extremely titpe consuming in its approach. 
Surveys are designed to collect infonnation on a particular dimension from each 
member of a network about each of the other members in that network. The resultant 
data is subsequently collated into a two-dimensional matrix fonnat prior to the 
analysis being undertaken. While it is possible to represent data collected on two 
dimensions within a two-dimensional matrix, the physical appearance can be 
confusing and difficult to understand, particularly to the novice. Data collected on 
more than two dimensions necessitate that each dimension is collated into its own 
two-dimension matrix for later analysis. 
Software applications for use on SNA data are multi functional in that they are 
designed to manipulate matrix data, to draw network maps and to generate statistics. 
Research on social networks is a rapidly expanding field and there are a wide variety 
of tools designed to perfonn specific kinds of analysis, although very few, if any 
packages are forthcoming from the commercial sector. Typically, researchers and 
consultants have designed and implemented their own analytical software to address 
their own specific field of interest, making their resultant programs accessible to other 
researchers and practitioners over the Internet. However, the software produced is 
frequently to a level of sophistication in a particular area that would not be required 
by another researcher for another task. 
Much ofthe software available at the time required by the current research was overly 
statistical, DOS-based, and with little if nothing provided in the way of user guides 
and software manuals. Considerable interpretation of the outputs was also required for 
the lay person or novice to understand and be made aware of what infonnation the 
results provide. Moreover, key elements in one program are often omitted in another 
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application, such that no single program satisfied the modelling specification for this 
research work. 
Table 3.3 maps the modelling capabilities of a number of the software packages 
available at the time against the network modelling criteria developed for the current 
r~search. UCINET emerged as the software package that incorporates the most 
criteria but it still falls short on iconic layering and internal labelling of nodes: key 
elements for modelling the current research. Furthermore, the windows-based version 
with graphical output at the required level of sophistication and detail was only made 
available in the final stage of this research: far too late to have been investigated for 
possible adaptation. 
Modelling ::; :S 
.2 .~ ~ i "t:I criteria t)) , Cl) ::; ~ oS Cl) ~ .l§ "§ Cl) ~ c:: !! Cl) 5 ~ CtJ CtJl ~ 0 0 :§ (iji ~ ~ ; '9 C1)J .~ c:: 0 Q: c:: ~~ ~ ~! .... ~ ~. 1~ ~ .!2 ..S! il ~ 0 -Cl o· 01 .g -Cl Software 0 .s. .s. .~ ~~ 13 .~ .... ~ ~~ Cl) ~ ~. .~ c:: ~~ 0. ~ package o! ~ .s ~ ~ ICl ~ ~J :3e ~ 
Krackplot ~ ./ ~ ~ ./ ~ ~ 
MultiNet ./ ./ ~ ~ ~ ./ 
InFlowlM ~ ./ ./ ./ ./ ~ ~ 
NEGOPY ./ ./ ./ ./ 
IKNOW ./ ./ ./ ./ ./ ./ 
FATCAT ~ ./ ./ ./ ./ ~ 
GRADAP ./ ./ ./ 
UCINET ~ ./ ./ ./ ~ ./ ./ ~ ./ ./ ~ 
Table 3.3 Network modelling criteria and the limitations of SNA software programs 
3.7 The Research Population 
Reference to the research population rather thanl the research sample is a deliberate 
mechanism for introducing the process by which participants were involved in the 
research. The three formal industrial collaborators have salient features in common, in 
that each one: 
• is part of a large international organisation 
• has its operations in the global marketplace 
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• has participated in, and gained organisational benefit from, prior EPSRC research 
projects 
• recognises the potential of exploiting the inherent power of the informal 
organisation 
• has a named contact both willing and at an appropriate level to help drive the 
research process 
• within hislher own organisation 
• as a full member ofthe wider community involved in this research 
• either is, or through this research became, a key member of the investigator's own 
informal network 
As detailed earlier in Chapter 1, and pnor connections aside, the motive for 
participation in this research was not one of pure altruism: each organisation had its 
own underlying agenda for participation. Providing access to subjects for research 
purposes has cost implications for participating organisations in terms of both time 
and money. Without the potential for accrual of benefits to the organisation, the 
ability to address some of their own concerns anq issues, and the opportunity to be in 
.. 
the forefront of activity in this field, it is unlikely this research would have gained the 
level of organisational support evidenced throughout. Thus, the research driver in 
each of the participating organisations carried out the process of selecting research 
subjects. However, this was not done in isolation without recourse to others: the 
researcher, for example. 
One to one meetings were held with each of the named contacts, prior to the start of 
each research phase, in order to scope the research to be undertaken and the access 
required within their own organisation. Through negotiation of each personal agenda, 
I 
.. 
these discussions produced a general checklist for selection of research subjects that 
was agreed by both parties. Description ofthe research popUlation selection process is 
contained in subsequent chapters, relative to each stage of the research. 
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3.7 Chapter Summary 
This chapter shows the research process to be comprised of exploratory, explanatory 
and descriptive components that seek to complement and enhance existing theory 
surrounding the informal organisation, and its potential for improving product 
development performance. Due to the complexity of undertaking social enquiry of 
this nature, a methodological pluralist strategy was selected and used, the benefits of 
which enabled pursuit of the enquiry from different perspectives. The data collection 
process and method of popUlation selection have also been presented, with reference 
to analysis methodology at the relevant points. 
This research has been carried out under a number of constraints, not least that of the 
researcher's philosophical assumptions and received socialisation. Dilemmas faced 
include the time frame for the research, its costs and ethical implications, and the 
nature of the problem itself, and the potential for the research to become a 
compromise between the desire for enquiry and the inherent practicalities. Adopting a 
methodological pluralist strategy had implications for the validity and rigour of 
findings. However, although grand scale statistical reliability may be considered 
desirous, it was not a prime objective and its perceived omission was ameliorated 
tp,rough triangulation in order to progress exi'Sting theory on the structure and 
implementation of the informal organisation. 
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Chapter Four 
Development of the Managerial Tool 
4.1 Provenance of the Managerial Tool 
~mart et al detennined the feasibility of a boundary-based view to organising human 
resources during product development (Smart, Brookes et al. 2002). This viewpoint 
stresses the need for finns to not only consider the strategic placement of fonnal 
organisational boundaries, but also the concurrent development of innovative options 
for overcoming them. 
Their findings confinn the importance of network organisation theory in the 
development of future competitive product development strategy. Furthennore, some 
important grounded theoretical developments have focussed on the identification of 
an important mechanism - the infonnal organisation used to overcome fonnal 
organisation boundaries. The infonnal organisation is based on a network of self-
generated, self-organised and self-managed interrelationships between product 
developers. They fonn the foundations of effective and efficient communication 
during product development task activity. Consequently product development 
perfonnance relies significantly upon a fonnal recognition of the infonnal 
organisation (Brookes, Smart et al. 2001). 
A concept for a tool that allows organisations t'o obtain a boundary-based view of 
product development was detennined. An important assumption that underlies the 
development of the tool concept is that it will improve product development 
perfonnance by improving communication (ideas, knowledge, and infonnation) flows 
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through enhanced networked relationships between product developers (Smart, 
Brookes et a1.2000). 
The tool concept embraces the importance of collaboration to forming and 
maintaining productive relationships in any organisation. In the light of the mega-
mergers of the last decade, and the resultant joint ventures; e-commerce; extended 
enterprises; and virtual organisations, the concept of collaborative business is 
paramount. In this capacity such a concept will help organisations, and the 
individuals within them, to identify appropriate network development strategies 
I 
(lbarra 1993). 
The costs and benefits of recognising the significance of the informal organisation are 
difficult to quantify. Nevertheless, industrial and academic communities will only 
seek to manipulate the informal organisation to improve product development 
performance if they can see the benefits in financial and business terms. Thus, the 
following section attempts to demonstrate the potential benefits and costs of 
implementing the tool. 
4.1.1 Benefits of Recognising the Significance of the Informal Organisation 
Improving the speed and quality of communication in terms of information, ideas, 
experience and knowledge will lead to: 
• Improvement in the quality of product development 
• Improvement in the lead times of product time-to-market 
• Reductions in product development costs. 
Platform engineering and product portfolio m~agement strategies will realise a 
.. 
reduction of prototype builds, increase in component sharing, increased carry over of 
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components and reduced project costs. Rapid technologylknowledge transfer and 
sales growth will ensue, with less design modifications and less engineering hours. 
Generally, less organisational effort will be involved, in terms of the time and money 
spent on generating and implementing detailed prescribed processes. Given that the 
process is not capital intensive, it would require low-level investment in technology. 
4.1.2 The Four-Stage Tool Process 
The model of the four-stage tool process was provided earlier in Chapter 3, Figure 
3.4. The objectives for each of the four stages are shown in Table 4.1, followed by 
additional stage information, where appropriate. I 
Four-5tage Tool Process Stage objectives 
Stage 1: Understanding Present a full description of the tool, its origins and its aims 
Help the user understand what the costs and benefits are of 
using the tool at an organisational level. 
Provide implementation advice on how to use the tool 
Stage 2: Mapping Identify: 
An informal organisation 
An effective and efficient product development project 
community and from this 'core knowledge communities' 
Stage 3 - Analysis Conduct a comparative analysis of formal and informal 
organisations. 
Identify the 'gaps' in flows of communication regarding, 
information, knowledge, ideas and experiences between 
product developers. 
~tage 4: Exploitation Identify the mechanisms to drive changes in the formal and 
informal organisation to improve communications flows between 
product developers. 
Create greater degrees of synchronicity, 'fit' or 'integration' 
between what the company wants to achieve and how it 
organises its resources to do so - an alignment in the 
organisational system i.e. strategy, structures, processes and 
tasks. 
Table 4.1 Four-stage tool process - objectives 
Stage 2 incorporates a data collection exercise focussing on establishing information 
about an organisation's business environment, its product development tasks and its 
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people, in relation to their personality, skills and task-related relationships. The 
instrument collects data as self-ratings of beliefs and feelings that the individual can 
be expected to know about the interactions and interrelationships with contacts in 
personal networks. However, difficulties with use of self-ratings may arise in terms of 
an individual's willingness to report feelings honestly, the subject's objectivity or the 
I 
comparability of responses across individuals, for example. Nevertheless, "[self 
ratings] have been shown to be equal or superior to other types of assessments in 
predicting a wide range of criteria" (Shrauger and Osberg 1981). Furthermore, the 
perceptions of data subjects for contacts in their own personal networks are, 
potentially, the most useful source of information in the current research (Judd, Smith 
et al. 1991). 
By mapping task-related relationships between product developers the tool provides 
I 
an assessment of the degree of inter-relatedness amongst them. Some of these 
relationships will be indicative ofthe formal organisation whereas others will be more 
representatives of the informal organisation. It may be proposed that the degree of 
relatedness between product developers is dependent on the life-cycle experience of 
the relationship between them. Investigating these life experiences demonstrates how 
and why a relationship is formed, developed, and maintained. 
The tool seeks to identify effective product development project communities and 
from these core knowledge communities. It does SI) by using sociometric methodology 
.. 
to conduct Social Network Analysis at the operational level of product development 
activity. In so doing, the tool maps task-related relationships between product 
developers. It allows an explicit recognition of know-who and know-how knowledge 
that is implicitly known. The tool may be focussed at the level of the project manager 
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as they often play a central role in encouraging the fonnation of productive network 
relationships, and/or with their product development teams. 
4.1.3 Validation of the Tool Concept 
The tool concept achieved validation through a process of workshops - three industrial 
and one academic, notes from which are provided in Appendix R. The general 
comments from these workshops were in favour 'of developing the tool. There was a 
consensus that the research findings regarding the infonnal organisation echoed the 
academic, industrial and private experiences of the focus groups. Furthermore, the 
groups felt the infonnal organisation to be a significant factor in improving product 
development perfonnance. 
However, it was generally believed that once an organisation became prescriptive 
about its needs, then its subsequent behaviour would inevitably be directed by a 
formal and not informal organisation. This is an important dilemma that required 
I 
careful thought in subsequent research endeavours. Nevertheless, an important benefit 
of the tool provides know-who and know-how knowledge for product development 
activity. 
Furthermore, although research thus far had been conducted in the product 
development discipline, the concept of the tool was deemed to portray a generic 
product - not specific to product development or product design - and would likely 
benefit a wider industrial community than manufacturing production alone. 
An early paper-based prototype of the data collection instrument was developed from 
review of extant literature in Chapter 2 and the findings of the validation workshops. 
In order to operationalise the variables, the approach of allowing individual 
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interpretation of ranking value within given guidelines was adopted in constructing 
the survey instrument. This approach has been used in similar projects (Herzog 2001). 
The resultant instrument was used to conduct a small-scale pilot study - summarised 
in Chapter 3 and described in more detail in Chapter 5 - the findings from which 
provided an exploratory investigation to further develop conceptual ideas around the 
tool specification. Conducting the trial illustrated the following: 
• Respondents generally felt comfortable answering sensitive questions about their 
personality and their relationships with others. 
• The personality assessment section in the data collection instrument required 
I 
amendment and further development. The possibility of using established 
personality profiling and psychometric tests needed to be considered. It was 
suggested that it might be more appropriate for the tool to present a number of 
suitable options for the user. 
• The potential for researcher bias through pre-conceptions should be reduced in the 
final design/refinements of the data collection instrument by: 
• Removing any ambiguity in the questionnaire 
• Removing use of inappropriate terminology 
• Ensuring a general flow of the question order 
• Ensuring question relevance and participants' understanding of the questions 
• Ensuring the general layout and attractiveness of the questionnaire 
• Ensuring the user-friendliness ofthe questionnaire 
• Topics being investigated to be relevant to the social setting being researched. 
• Physical patterns of task-related relationships to be provided to visualise 
communications traffic. 
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• Further insights to be provided into mechanisms used to overcome formal 
organisational boundaries. 
The pilot study also revealed a need to conquct deeper investigations into the 
, . 
relationships mapped between product developers, using a more intimate research 
strategy: face to face interviews, for example. The purpose of such investigation 
would be to understand the effectiveness and efficiency of the relationships. This 
process would hope to expose the social properties and processes at play during the 
formation and development of these relationships. Further data analysis may show 
more of the issues associated with assessing the life-cycles of relationships between 
individuals, together with a possible/probable relationship between the variables of 
qusiness environment, tasks, and relationships. 
The findings from the tool validation workshops and pilot study informed the 
preliminary stage of the prototype's progression from a basic concept to a potential 
mechanism that organisations might use to harness the power of informal 
organisational networks to improve product development/project performance. 
4.2 Further Development of the Managerial Tool 
The AS-IS case studies of informal organisational ,networks were undertaken to inform 
, . 
the further development of the prototype mechanism, the findings from which are 
fully detailed in Chapter 6. In addition, the action research series of studies described 
in Chapter 7 were conducted to test the prototype in action and embody the results in 
the final format ofthe managerial model for commercial exploitation. 
Preliminary findings from the pilot and AS-IS case studies were presented as a paper 
at the European Management conference that was hosted by the Copenhagen Business 
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School (Morton, Smart et al. 2002). Stage findings were also variously presented and 
published in the proceedings of conferences hosted by the European Institute for 
Advanced Studies in Management (Morton, Burns et al. 2003a; 2003b), the British 
Academy of Management (Morton, Burns et al. 2003c), and the Production and 
Operations Management Society (Morton, Burns et al. 2004). Conference participants 
I 
provided helpful insight through review and discussion of the implications for further 
development of the tool. 
Stage reviews were carried out with each group of case study subjects to facilitate 
validation of the results, to ensure the openness and integrity of the research progress, 
and to gain subjects' continued involvement and expert input to the research process 
and to the further development of the prototype tool. Furthermore, a series of major 
research reviews were held that involved the representatives from all formal partners 
~ollaborating in the research, together with informal contacts from industry and 
academia. 
Conducting the feedback and discussion workshops; the individual and sub-group 
interviews; and the interim and major reviews served to explore and expose: 
• the intricate details about the research phenomena in terms ofthe feelings, thought 
processes and emotions, which would have been difficult to extract through 
quantitative research methods (Glaser and Strauss 1967). 
• potential and existent flaws of the managerial tool so to inform its on-going and 
iterative revision and development. 
Case study findings and review outcomes informed the revision of the prototype 
structure from the initial 4-stage process to the 7 -stage model shown in Figure 4.1. 
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I Planning 
I Scoping 
Ion-bOarding 
Data Collection 
, . 
Data Analysis 
I Share findings 
I Shape Networks 
~ Compliance with pre-requisites for use 
~ I Information gathering 
~ Introduction/negotiation, issues, schedules 
~ FTF interviews/workshops, data collection, in-situ preliminary 
analysis 
~ Quantitative - individual/aggregate measures 
Qualitative - interviews, group work 
Feedback, discussion, contribution, way forward 
Organisational supported - action, guidance, evaluation 
Figure 4.1 Seven-stage managerial tool process 
The preliminary infrastructure developed for analysing personal networks - Stage 5 of 
the model - is shown in Table 4.2. 
86 
.................... ---------------------------------------------
Checklist of required components Individual's RN Group's RN Source 
Top Level Analysis 
Formal organisation chart showing location of individuals and required required Organisation background 
contacts cited internal to the organisation and structure 
Topology Chart - see Appendix P for examples: contacts cited as nodes in the "web-shape" - collation of group Questionnaires, Interviews, 
network radiating from network members' individual 'star' focus groups, organisation 
owner at centre structures chart 
Rules for topology construction: 1. nodes show all nodes only show nodes with 2 or more . ditto 
citations overall 
2. collation not applicable collate single citation nodes in ditto 
relation to citation owner and 
reference as an overall number (eg 
7 others) 
Properties of nodes: anonymised coding network owner group network member ditto 
contact cited contact cited 
category internal to the organisation internal to the group & the org" 
internal to the group and external to the organisation 
- - -
external to the organisation external to the group and internal to the organisation 
external to the group & the org" 
Properties of the individual: personality type as required as required organisational use of r 
personality inventories, 
correlation of inventories 
Properties of each relationship dyad trust required required Questionnaires, Interviews, 
(ie the unit resulting from the link focus groups 
between each pair of nodes): respect as required as required ditto 
loyalty as required as required ditto 
strength as required as required ditto .' 
success required required ditto 
other factors as required as required ditto 
directional flow required required ditto 
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Checklist of required components continued: Individual's RN Group's RN Source 
Top Level Analysis 
Properties of RN: hubs (nodes cited by 3 or not applicable required Questionnaires, Interviews, 
more nodes) focus groups 
density in terms of who in the individual's %age relationship between number ditto 
network knows/interrelates with of relationships in hubs / 
others in that network relationships in the network 
line graphs of aggregate not applicable trust ditto 
measures 
respect 
loyalty 
strength 
success 
Sub-level Analysis 
- - -
relationship of perceived measures of measures of performance individual individual/group organisational MOPs for the 
dyadic properties to: (MOP) individual/projecVorganisatio 
n 
project project 
organisational organisational 
effectiveness in the job individual individual/group ditto 
project project 
organisational organisational 
differences in perceived measures of mutual relationships Questionnaires, Interviews, 
focus groups 
Table 4.2 Preliminary infrastructure for analysing relationship networks 
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The methodology developed for the FTF part of the data collection process - Stage 4 
of the model, together with the remotely administered second part follow-up survey 
instrument are further described in Chapters 6 and 7, and provided for review in 
Appendix K. 
Subsequent progression of the 7 -stage model shown in Figure 4.1 to fully developed 
I 
managerial tool involved formulation of the stage elements to sequences, decisions, 
iterations and prescriptive statements for organisational compliance prior to 
implementation of succeeding stages. 
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Chapter Five 
Pilot Study 
5.1 Background and methodology 
The pilot study was carried out as a three-phase process with a group of engineering 
managers from Company B, geographically located within multi-functional 
programme teams and working with the organisation's supply base. From an 
academic perspective, the pilot study set out to minimise potential researcher bias in 
t~e final design of data collection instruments (Gill and Johnson 1991), while 
undertaking some preliminary exploratory work in the field. Company B's objective 
in supporting participation of its engineering managers in the pilot study was to 
investigate the possibility of enhancing the networks of the particular group of 
managers within a regular training and development workshop. 
5.1.1 Phase one 
Phase one took place in a preliminary face-to-face meeting with the subjects and 
comprised: 
• introduction to the research 
• launch of the data-gathering exercise 
The introduction provided an overview of the background to the research; to the 
importance of the networks of social or informal relationships at work within 
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organisations (the infonnal organisation); and to the possibilities for manipulating 
such networks to improve perfonnance. 
The early paper-based prototype of the data collection instrument used for this study, 
a copy of which is included in Appendix L, was developed from review of extant 
I 
literature in Chapter 2 and the findings of the validation workshops outlined in 
Chapter 4. Launch of the data-gathering exercise comprised face-to-face circulation 
and review of the questionnaire to ensure the data subjects' understanding of its 
contents. The logistics of the data-gathering exercise were outlined with particular 
emphasis given to: 
• the purpose of the exercise, ie worthwhile results for research not consultancy 
• the structure and tone of the questionnaire - draft, 'ragged around the edges', 
subjects' contribution to development 
• the nature ofthe questions - open-minded, intelligent 
• the focus for identifying contacts, ie project-related 
• the potential for subjects to supply data for in excess of 20 contacts by 
photocopying specific pages 
• the voluntary nature of the exercise, albeit an undertaking that would ultimately be 
of benefit to the organisation through its contribution to academia and industry 
., agreement of deadlines for questionnaire completion and return 
• issues of confidentiality and its maintenance - anonymous circulation, pre-paid 
postal return of questionnaire to the university, anonymity of results 
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5.1.2 Phase two 
Duly completed questionnaires were subsequently analysed using a hybridised form 
of social network analysis (SNA) techniques. Although rudimentary at this stage of 
the research, this eclectic SNA hybrid evolved through adaptation and revision of the 
methodologies and techniques that were reviewed earlier in Chapter 2. As the 
research progressed, the hybrid methodology provided for analysis of both 
quantitative and qualitative data to varying depths' of investigation. 
5.1.3 Phase three 
The findings were presented to data subjects as the initiator for phase three of the pilot 
study process. Feedback was carried out within a previously scheduled company-
organised team-training workshop and the research findings used as a catalyst for 
discussion. The findings also provided a focus for a further round of data collection 
that was to be used for developmental purposes within the organisation. 
I. 
5.2 Pilot study findings 
The pilot study achieved a 100% response rate, with all nine questionnaires being 
completed and returned by the agreed date. As discussed previously in Chapter 3, this 
was undoubtedly due to the captive nature of the research subjects, in terms of 
organisational commitment to the research, which guaranteed (almost) 100% response 
in the data collection process at each stage of the research, effectively eliminating the 
problem of non-response (Scott 1961). 
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5.2.1 An individual network 
The data provided by each individual engineering manager (EM) were collated and 
analysed collectively. The typical network for an EM is shown in Figure 5.1 
Commodity 
Managers 
Figure 5.1 Typical EM network 
Designers 
personal 
'experts' 
Quantitative analysis of the data revealed the overall level of success for a typical 
EM's interactions with contacts at the mid-point of 3.0, with the overall level of trust 
slightly lower at 2.9. 
5.2.2 EMs as individuals 
Moving from a typical EM network to analysis ofthe networks of EMs as individuals, 
it was observed that strong relationships promote information flow. The findings also 
show that, as individuals: 
• EMs are moderately trusting (2.5 - 3.2), and have moderately successful contacts 
(2.5) 
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• the more trusting an EM is, the more effective (successful) does slhe view herlhis 
interactions (and vice versa) 
• EMs are proactive - overall two thirds or more of contacts are self-instigated 
• EMs have few strong relationships - those they do have are multi-faceted and tend 
to be associated with 'mentoring' 
• the focus of what EM interactions are based upon varies - only 30% to 60% of 
interactions are specific to task/task-related 
5.2.3 The EM network 
Analysis of the relationships within the group reveals an aggregated success rating of 
3.25, with the aggregated trust slightly higher lat 3.35. Table 5.1 shows the EM 
network as a matrix of x:y relationships, where x is success and y is trust. 
Interestingly, not all are reciprocal relationships. 
EM A B C 0 E F G H I 
A 4:3 2:4 
B 4:4 4:4 
C 3:3 4:4 3:3 3:3 
0 2:3 4:4 2:3 
E 4:4 4:3 3:3 
F 4 :41 
G 3:4 3:4 
H 
I 3:2 4:2 2:3 
Table 5.1 EM matrix of relationships 
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5.2.4 EM relationships with other groups 
Analysis of EM relationships with the other groups shown in Figure 5.1, by 
comparison to EM relationships with each other, shows that EMs trust each other 
more than they trust contacts in other groups, but only marginally more. Similarly, the 
level of success is greater between EMs than in EM relationships with others, 
~1though not significantly so. 
EM group relationships other groups relationships 
vs 
success 3.3 - trust 3.4 success 3.0 - trust 2.9 
The least trusting and least successful relationships overall were found to be those of 
EMs with Sourcing Managers, shown by the matrix of success : trust relationships in 
Table 5.2 
Sourcing Managers 
EM J K L M N 0 I P Q R S T 
A 3:2 2:2 2:2 4:4 4:4 
B 4:4 2:2 4:3 
0 4:4 4:4 2:3 2:2 
E 3:3 4:4 
F 4:4 5:5 4:4 
G 2:2 3:4 
H 2:2 3:3 3:3 
I 2:2 2:2 2:2 
Table 5.2 EM matrix of relationships with sourcing managers 
I 
However, particular EMs reported a considerable extent of success and trust with 
particular Sourcing Managers, indeed F reported an extreme amount of both for K. 
Nevertheless, the overall perception of both success and trust in relationships with this 
group is relatively low by comparison to relationships with other groups. 
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5.3 Conclusions 
Mapping the typical EM network as shown in Figure 5.1 highlighted its distinct lack 
of supplier contacts. An extremely significant omission in that the main business for 
these particular EMs is within the organisation's supply chain, its logistics and its 
operation. Regular contact with suppliers is essential to the role of an EM. Identifying 
the failure of the EM group as a whole to include suppliers as regular contacts in 
personal networks provided valuable insight to the group's perceptions of what 
constitutes the building and maintenance of $ood relationships. This evidence 
provides initial support for hypotheses HI, H2 and H3. 
Analysis of the EM network matrix in table 5.1 revealed that not all of the 
relationships between EMs are reciprocal. That is, while there may be interactions 
taking place between all EMs, this is not evident from the data collected. This 
provided further insight for the organisation on where and on what to target future 
training and development events. This evidence supports hypotheses H4. 
The relationships of EMs with sourcing mana~ers were recognized as being of 
concern. Focal questions for future training events to address were identified as 'why 
the situation with sourcing managers exists as it is' and 'how relationships can be 
improved'. This evidence supports hypotheses HI, H2 and H4. 
The findings also revealed that most of the group was interrelating at a level more 
suited to the employees for whom they have management responsibility. 
Identification of this critical factor enabled the company to encourage individual 
managers to develop interrelationships at a higher level within the product supply 
I 
chain to better harness supplier capabilities. This evidence further supports 
hypotheses HI, H2, H3 and H4. 
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5.4 Summary and implications of the pilot study for further research 
Conducting the pilot study illustrated that respondents generally felt comfortable 
.. 
about answering sensitive questions in relation to their personality and about their 
relationships with others. In tenns of the data collection instrument, the personality 
assessment section required amendment and further development. 
While the matrices in tables 5.1 and 5.2 were considered to be of some benefit, 
providing physical patterns of task-related relationships would further assist in 
visualising communications traffic. 
The pilot study also revealed a need to conduct deeper investigations into the 
.. 
relationships mapped between product developers, using the more intimate research 
strategy of face-to-face interviews, for example. The purpose of such investigation 
would be to understand the effectiveness and efficiency of the relationships and expose 
the social properties and processes at play during their fonnation and development. 
Further data analysis may reveal evidence of a relationship between the three 
variables of business environment, tasks, and relationships, together with the issues 
associated with assessing the life cycles of relationships between individuals. 
Oeployment of the outcomes fr~m the pilot I study to proactively manage the 
interrelationships of its managers suggests that the organisation manipulated, or 
harnessed the power of, the infonnal organisation to improve product development 
perfonnance. This provided support for the tool as a mechanism for management to 
visualise and manipulate the infonnal organisation. 
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Work from the pilot study resulted in the embryonic tool described earlier in Chapter 
4 that provided the initial elicitation approach and confirmed the use of Social 
Network Analysis as an appropriate technique for mapping the informal organisation. 
98 
Chapter Six 
AS-IS Case Studies 
6.1 Data collection instrument: Version 2 
The findings from the pilot study suggested that removing any ambiguity and use of 
inappropriate tenninology from the questionnaire would reduce the potential for 
researcher bias through pre-conceptions. Further I refinements to the instrument were 
carried out to ensure a general flow to the question order; the relevance and participants 
understanding of the questions; its general layout and attractiveness; and its user-
friendliness, and a version 2 copy ofthe questionnaire is included in Appendix L. 
6.2 AS-IS case study research 
Work from the pilot study had confirmed the use of Social Network Analysis as an 
appropriate technique for mapping the infonnal organisation. The pilot study findings 
, . 
also facilitated the revisions to, and further development of, the tool described earlier 
in Chapter 4. This revised tool provided the elicitation approach for carrying forward 
the research and undertaking the AS-IS case studies within each of the partner 
organisations. 
Preliminary discussions with the collaborating organisations established the named 
contact from within each of the companies. From a research perspective, the 
objectives of initial meetings with the named contacts comprised: 
e,. to identify the sample population 
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• to situate the sample population within the context of the industry per se, and 
within companies A, B and C, in particular 
•. to identify and understand the impetus for collaboration, ie to gain the company's, 
its managers' and the named contact's perspective on: 
• the nature and extent of involvement 
• what outcomes were expected or desired from that involvement 
• the nature and extent of how findings would be used to benefit the sample 
population in particular, and the company in general 
• to establish the research methodology for the' AS-IS' case study research 
• to determine the access points, times and locations for the 'AS-IS' case study 
I 
research and the schedule for phase completion 
• to discuss the appropriateness of the early prototype of a data collection 
instrument and agree changes, if necessary 
While detailed background information for each of the collaborating organisations 
was presented earlier in Chapter 1, a brief resume of each industrial partner is 
provided in the following sections. 
6.2.1 Company A 
Part of a large organisation in the aerospace industry, Company A designs systems 
and equipment for major civil and military programmes of the western world. In 
recent decades organisations in the aerospace industry, amongst others, have 
experienced change in terms of formal reorganisation, together with the 
implementation of methods such as Design For Manufacture (DFM) , Concurrent 
Engineering (CE) and Business Process Reengineering (BPR), for instance. 
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Notwithstanding those expenences, the key questions for Company A can be 
articulated as follows: 
• Why do some engineers outperform others? 
• How does Company A sell the value that engineering expertise brings? 
• How does Company A take the process-wise expertise and add an understanding 
I 
of the above issues in order to lead the market? 
The case study research with Company A is expected to assist in providing answers to 
the above questions. 
6.2.2 Company B 
Company B is also part of a large organisation in the aerospace industry, supplying 
systems and equipment for all the major eivil and military programmes in the western 
I 
world. To support its vision to be the best aerospace company in the dynamic and 
volatile environment of the contemporary global market, Company B recognised the 
need for fundamental change in the supply chain. 
Company B introduced the project team role of programme sourcing to target the 
delivery of sustainable competitive advantage through harnessing supplier capabilities 
within the product supply chain. Geographically located within multi-functional 
programme teams, the group of managers appointed to programme soureing 
participated in a series of activities designed to I facilitate communication and team 
building, and foster the team-working aspects required of their role. The small-scale 
pilot study of the tool concept described earlier in Chapter 5 was carried out with this 
group of managers during the final quarter of2000. 
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Driven within the organisation by its Sourcing Programmes Manager, collaboration in 
the research activity is viewed as an integral part of the process for achieving 
sustainable competitive advantage. Similar to the pilot study's sample population, the 
engineers involved in the AS-IS case study research are geographically dispersed 
across sites, working with Company B's supply base from within multi-function 
programme cells. 
6.2.3 Company C 
Company C is a consultancy specialising in issues surrounding organisational 
structuring and learning. Most of the work is carried out within client organisations, 
frequently with a focus on the facilitation of change to the organisational structure 
and/or the methods by which such change would be best achieved. Successful 
achievement of their remit is highly dependent upon their own processes and 
procedures for the human resourcing of the contracts they undertake. 
I 
The purpose for collaboration in the case study research is to gain insight to: the 
informal relationships that exist within its own organisation; how such relationships 
are used; and the impact they may have upon the resourcing process. Furthermore, to 
determine how the organisation can maximise the benefits from such insight. 
In identifying the informal processes taking place in the company's resourcmg 
process, Company C seeks answers to the following questions: 
• What of this is of benefit to the resourcing process? 
• What of this is detrimental to the resourcing process? 
• How can Company C use the insight gained to enhance a) the formal resourcing 
process, and b) the informal resourcing process? 
102 
6.3 Methodology 
Having scoped the problem with each collaborator, a standardised structure for case 
study research activities was envisaged to ensure consistency and facilitate 
comparison within and between the collaborating organisations. Prior to conducting a 
series of individual face to face interviews to engage respondents in a general 
discussion about their social network patterns, the intention was to survey each 
sample popUlation subject to collect data about the work-related relationships in their 
personal networks. 
The prototype tool provides for the collection of personal network data as a matrix of 
relationship dyads, where a dyad can be identified as the unit reSUlting from the link 
between the network owner and an individual contact. Smart et ai's research findings 
conclude that "informal relationships are strengthened by trust, common experiences, 
a social context and, to a lesser degree, respect" (Smart, Brookes et al. 2000), ie some 
of the properties of relationship dyads. 
The AS-IS research process used structured and semi-structured questionnaire surveys 
and face-to-face interviews to collect respondents' perceptions about dyadic properties 
I 
, ' 
that include: 
• trust - the degree of trust felt for the other person in each dyad 
• success - the extent to which interactions with the other person achieves a 
successful outcome 
• respect - the degree of respect felt for the other person 
• loyalty - the degree of loyalty felt for the other person 
• strength - the strength of the relationship with the other person 
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For completion of their network matrix, case study subjects were asked to catalogue 
the informal contacts utilised for work related activities, together with providing 
perceived measures for the above properties of each dyad on a 5-point itemised or 
specific-category scale (Crutchfield 1948). The scale ranged from 1 (none at all) to 5 
(extreme amount), with 3 as the middle or neutral/undecided point (Judd, Smith et al. 
1991). Response data were later analysed using SPSS statistical software. 
6.4 Preliminary Research Findings 
It became evident early on in the data collection process that demarcation between 
formal and informal contacts is opaque rather than transparent, supporting the view of 
the rather fuzzy nature of networks in organisations (Stephenson 1997). While some 
of the participants described not always knowing the exact formal structure, others 
felt that a formal contact in one context might be used informally in another, shown 
by the quotations in Figure 6.1. 
·"{was.-a.liitie uncertaino/wh'at ij'ormaiJinformal. meansj··iiz·terms of contacts'for; 
filling in the form" fie the questionnaire] . . 
"sometimes I don 't know where the Iformal] boundaries are .... " 
"what does 'informal'mean - I can have informal conversations with the same~ 
people I report to formally ... so how does that work for [completing the: 
que~tionnaire]?" .'. . 1 
Figure 6.1 Quotations from AS-IS case study research, 
, . 
This key finding supported repositioning the focus of the study from the 
formal/informal differentiation of dyads to that of dyads in relationship networks. 
The relationship network approach is supported by research in the field of managing 
customers/suppliers relations per se, and that of customer relations management in 
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particular (exemplified by Piercy 1997, Payne et al 1997, Lee and Tsang 2001, 
Gronroos 1994, and Fabien 1997). 
Relationship management is a key concept of the work by Beckett-Camarata et al 
(1998) and Corwin (1995) and the capability for managing relationships effectively is 
viewed as having positive impact on organisational performance in the contemporary 
marketplace (Kannan et a1. 1998). 
Realignment of the study's focus eliminated the dichomotic formal/informal 
distinction and enabled participants to more accurately reflect the relationships in 
their personal networks. 
6.5 Further findings 
6.5.1 Factor analysis and reliability 
The aim of factor analysis is to identify possible underlying variables, or factors, that 
explain the pattern of correlation within a set of observed variables. It is often used in 
data reduction to identify a small number of factors that explain most of the variance 
observed in a much larger number of variables. Factor analysis can also be used to 
generate hypotheses regarding causal mechanisms or to screen variables for 
subsequent analysis (Judd, Smith et a1. 1991). While factor analysis is not a 
prerequisite for determining the reliability of a test or scale, its resultant correlation of 
variables was used as a log or checklist for I comparison with the output from 
reliability testing the current, and subsequent versions of the data collection 
instrument. 
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The reliability of a measure was defined earlier in Chapter 3 as the extent to which it 
is free from random error components that are expected to vary from one occasion to 
another: making a mental mistake or misunderstanding a test question, for example. 
Such errors would be unlikely to recur should the test be repeated after some period of 
time and the test-retest correlation between scores would provide an estimate of the 
instrument's reliability. Notwithstanding the value of such estimates in other more 
appropriate situations, the implications for establishing reliability of the current 
research through test-retest correlation were manifold, not least the nature and 
purpose of the research itself. 
The strategy considered more appropriate for this research was in determining 
reliability based on administering the instrument once. That is, estimating internal 
consistency reliability, for which a number of methods exist, exemplified by the 
Spearman-Brown split-half (Brown 2002), K-R20/K-R21 (Kuder and Richardson 
1937) and Cronbach alpha (Cronbach 1970) reliability estimates. However, difficulty 
with split-half reliability estimates arises from the perceived arbitrary nature of 
achieving the split of the items, while the K-R20 'can only be applied if the test items 
are scored dichotomously (Reynaldo and Santos 1999). Hence the Cronbach alpha 
coefficient was selected as the most appropriate internal consistency reliability 
estimate for the current research as it collects scores on both dichotomous and 
multiple-point scales. 
Similar to all other estimates of reliability, Cronbach's alpha ranges from 0 to 1, 
where 0 is total unreliability and 1 is perfect reliability. A reliability coefficient of 0.7 
(70%) is considered acceptable for results to be used with confidence (Nunnally 
• 
1978). 
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The audit trail from application of the Cronbach alpha test of reliability is provided in 
Appendix B, while Table 6.1 identifies the list of five variables that result in an alpha 
reliability coefficient of 0.91 (91 %). 
Variable Scale Mean if Scale Variance Corrected Item- Alpha if Item 
Item Deleted if Item Deleted Total Correlation Deleted 
SUCCESS 11.6406 8.9625 .6661 .8439 
TRUST 11.7715 8.5388 .8240 .8183 
RESPECT 11.7637 8.7057 .8041 .8228 
LOYALTY 11.8828 8.7568 .7467 .8308 
REL_AGE 13.0039 9.2196 .3810 .9082 
STRENGTH 12.1445 8.4771 .7028 .8368 
Reliability Coefficients 
N of Cases = 256 N of Items = 6 
Alpha = 0.8667 
Table 6.1 Reliability coefficient of variables: age of relationship (REL_AGE) included/excluded 
The results shown in Table 6.1 corroborate the findings from the pilot study. This 
evidence supports the hypotheses H4.1.1 and H4.1.2. 
6.5.2 Network Attributes 
Attribute terms used in Table 6.2 are derived from the SNA and network theory 
research fields exemplified by Nohria and Ecc1es(1992), Ibarra, Sackley et al. (1998), 
Mintzberg and Van der Heyden (1999), Burt (2000) and Scott (1991) . 
. Attribute Description 
node an individual in the network 
density the extent to which the people in the network knowlinterrelate with 
each other 
hubs nodes that are centrally connected to the greatest number of people 
in the network 
internal and external to the team, to the project, to the organisation 
members 
aggregate measures network means derived from the individuals' perceived measures of 
of dyadic properties dyadic properties, for example: 
trust - the amount of trust felt for partners in the relationship dyads 
success - the extent to which relationship dyads achieve a 
successful outcome 
Table 6.2 Network Attributes 
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Using these attributes, the case study experiences were modelled as topologies of the 
networks overall. For example, Figure 6.2 shows the nodes, individual measures for 
trust and success, internal/external members, and the network's hubs for company B, 
where hubs are defined as nodes that are cited by three or more nodes in the network. 
~ompanyB 
Figure 6.2 Network Topology Company B 
Cl = ~itation sa HLb 
Index W(O >2) 
respondent =0 D =nilretum 
node = 0 
~ 
x trust for/success with y 
20 others 
Sub-sets by category were also modelled for Company B, where categories are 
defined as: 
• internal to the team (B 1) 
• external to the team but internal to the organisation (B2) 
... external to the team and external to the organIsation (B3) 
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6.5.3 Emerging Patterns 
6.5.3.1 more trust ~ more success 
The degree of success in a relationship dyad can be considered as the perceived 
impact the interrelationship between the two individuals has on performance. For 
Cohen and Prusak "relationships ... could not exist without a reasonable level of 
trust" and view trust as the key element that ailows individuals to live and work 
together without conflict (Cohen and Prusak, 2001). 
The findings provide evidence to support a link between trust and success in 
relationship networks. Table 6.3 comprises the aggregate measures for the overall 
networks, and by category for Company B, and shows the greater the degree of 
perceived trust, the greater the degree of perceived success. 
Company trust success 
A 3.5 3.6 
B (overall) 3.0 3.2 
B1 3.2 3.4 
B2 3.0 3.1 
B3 2.8 3.0 
C 3.5 3.8 
Table 6.3 Aggregate measures: trust and success 
6.5.3.2 more hubs ~ more success 
, . 
A hub can be viewed as a focal point in a network topology: a central coordinating 
node for the ebb and flow of information and resources (Mintzberg and Van der 
Heyden 1999). Hubs are nodes that are centrally connected to the greatest number of 
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people in the network and denote interactivity between people. The greater the level 
of interactivity, the more potential there is for relationships to develop over time and 
the greater the probability of achieving success. 
The findings also support a link between success and the number of hubs (H) in a 
network, where the number of hubs can also be viewed relative to the total number of 
relationships in the network (RN). Table 6.4 shows that - relative to the total of the 
network's relationships - the greater the number of hubs, the greater the aggregate 
measure for success. 
I 
'Company l:(H) l:(RN) success 
A 6 64 3.6 
8 3 115 3.2 
C 3 70 3.8 
Table 6.4 Hubs (H), relationships in the network (RN) and success 
Analysis of the category of contact data given by Company B respondents further 
supports this pattern. Table 6.S shows the greater the number of hubs in a category, 
the greater is the aggregate measure of success for that category. 
Company l:(H) success 
81 2 3.4 
82 1 3.1 
83 0 3,0 
Table 6.5 Company B - hubs (H) and success, by contact category 
6.5.3.3 expected/unexpected hubs 
Within each of the case study companies, the main drivers for the project hold certain 
, . 
pre-conceptions/expectations about the identity of network hubs. Such expectations 
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are based on the knowledge of where individuals are located in the fonnal 
organisational hierarchy, and with whom individuals would be expected, or required, 
to build relationships in order to be effective in their job. 
The emerging pattern of expected/unexpected hubs has three distinct categories: 
• expected hub - supported by the findings 
• expected hub - not supported by the findings 
• unexpected hub - no prior expectation but existence is supported by the findings 
Support for these category definitions can be drawn from the findings per se, and 
from those for Company A, in particular. The pattern of expected and unexpected 
hubs is revisited in a later section below (see emerging pattern 5). 
6.5.3.4 greater density ~ more success 
The density of a network is the extent to which the people in the network 
know/interrelate with each other. Conventional methods for calculating network 
density rely on knowledge regarding the reciprocal nature of relationships (lbarra et 
aI, 1998). While the response data from use of the prototype instrument provided 
limited infonnation on reciprocity, it was possible to utilise a less refined, but 
nevertheless adequate, measure to calculate the density of the network topologies for 
I 
comparative purposes, expressed by the equation: 
D = L(RH) where: D density 
L(RN) RH relationships in hubs 
RN relationships in the network topology 
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Company l:(RH) l:(RN) 0 Success 
A 19 64 29.7% 3.6 
8 (overall) 9 115 7.8% 3.2 
81 6 54 11.1% 3.4 
82 0 19 0.0% 3.0 
83 3 45 6.7% 3.1 
C 9 70 12.9% 3.8 
Table 6.6 Case study totals, network density & success 
Table 6.6 shows that the greater the density of the network, the greater is the 
perceived success of that network. Further evidence to support this pattern is derived 
from the breakdown of Company C into its component parts of two distinctly separate 
and unrelated projects. 
Company l:(RH) l:(RN) 0 Suc~ess 
.. 
C1 9 32 28.1% 3.6 
C2 0 38 0% 3.9 
Table 6.7 Company C: Case study totals, network density & success by project 
The Cl data in table 6.7 further confirms the greater the density, the more success. In 
contrast, the data for C2 apparently refutes this pattern. Recourse to the qualitative 
data from Company C, however, provides explanation and insight to a further pattern 
of inferred relationships. 
6.5.3.5 inferred relationships 
The individual face-to-face interviews gave participants the opportunity to clarify, 
qualify and enhance the quantitative data they had provided earlier in response to the 
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questionnaire survey element ofthe prototype tool. Individual's networks expanded as 
interviewees made inference to relationships omitted earlier. 
The associated trust and success measures for inferred relationships were quantified in 
general terms at interview, rather than by using the specific rating scale of the 
collection instrument. In consequence, the measures for trust and success of inferred 
relationships have been excluded from the aggregate measures presented earlier. 
Notwithstanding, there emerges a pattern of inferred relationships per se and, for 
Company C in particular. These inferred relationships identify links between 
previously unconnected nodes in the network, together with identifying the existence 
of an additional hub, central to Cl and C2. 
Based on this additional data, Table 6.8 shows the revised network density for 
Company C overall, and for Cl and C2, respectively. 
Company ~(H) E(RH) ~(RN) D 
C (overall) 4 15 86 17.4% 
,C1 4 15 36 41.7% 
C2 1 6 50 12.0% 
Table 6.8 Company C: network density including inferred relationships 
Network density derived from both quantitative and qualitative data can be seen as 
markedly higher than density based entirely on the quantitative data. Table 6.8 also 
shows that C2's high level of success (3.9)/nil percentage density (0%) mismatch 
from Table 6.7 is resolved through: 
• recourse to the qualitative data gained from individual face-to-face interviews 
• inclusion of inferred relationships in the equation. 
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Inferred relationships also help to resolve the mismatch of expected and unexpected 
hubs. While analysis of the Company C quantitative data lacked the evidence to 
support a central network hub, the relationships inferred by qualitative data provided 
confirmation of its existence. In addition, inferred relationships confirmed the 
existence of hubs expected at particular points in other of the case study 
organisational hierarchies that quantitative data analysis alone could not find. 
6.5.3.6 differences in perception 
The dyadic properties of mutual relationships were found to differ between 
individuals. For example, table 6.9 shows the ,differences between Company B's 
, . 
individual respondents' perceived measures of trust and success for the nodes 
identified as mutual relationships in the network topology shown in Figure 6.2. 
Ratings are on the same scale of 1 (none at all) to 5 (extreme amount). 
Respondent node Respondent node 
Cited Node A B C D Cited Node A B C D 
I trust 1 3 N trust 2 4 success 1 3 success 2 4 
J trust 3 4 P trust 3 3 success 4 4 success 4 3 
K trust 2 3 5 Q trust 2 3 4 success 2 3 5 success 1 4 3 
L trust 3 4 3 R trust 3 4 success 1 4 3 success 4 4 
M trust 3 3 
, 
success 3 4 
Table 6.9 Mutual relationships - differences in perception for trust and success 
Table 6.9 illustrates the marked differences in perception for some of the mutually 
cited nodes in the network. For example: 
• Respondent A perceives low amounts of success and trust in the relationship with 
cited node K, Respondent B medium amounts, while Respondent D perceives 
extreme amounts 
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• A perceives low amounts for trust and success in the relationship with N while D 
perceives a large amount for both 
• A perceives no success in the relationship with Q, D has a medium amount of 
success, while B has a large amount 
, 
.. In terms of trust for Q, the perceptions of B and D are reversed while A perceives 
slightly more trust in the relationship than for success 
Differences in perception proved to be a key feature of network topologies as the 
research pro gressed. 
6.6 Implications for the further development of the prototype mechanism 
The findings highlight certain implications for the further development of the 
prototype and are reviewed relative to the indiVIdual organisations, followed by an 
overview ofthe implications from all of the case studies that were conducted. 
6.6.1 Company A 
• The number of respondent returns was too few to identify commonalties and 
dissimilarities for the formulation of questions/topics for discussion at interview 
• Difficulty was experienced in determining the focus for topics at this early stage -
prompt questions may have been too focussed on formaVinformal distinction 
•. Interviewees had little, if any, background 'knowledge of the research project 
within Company A, which may have hampered the development of trust. Most 
seemed wary and uncertain of the purpose for their involvement in the research 
and how the findings may be used, although this appeared to be resolved to some 
extent by researcher's overview at the start ofthe interview 
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• The nature of the design engineer's role requires focus on minutiae - problems 
associated with the difficult introduction to, and of engineers perhaps being less 
receptive to, the 'big picture' idea of this research 
Initial findings were presented in a workshop environment, followed by a group 
discussionlbrainstorming activity, an overview of which is provided in Appendix C. 
The group identified the following key issues for subsequent consideration by the 
organisation: 
• Promoting effective teamwork 
• Organisational and personal development 
• Communication 
• Managing customers 
• Retaining best practice 
• Managing relationships 
• Lack of common vision/market position 
• Company fragmented 
• Ineffective use of systems 
Identifying benchmark measures of performance was also perceived to be the initial 
task of any subsequent research and prompted further discussion with the group. 
Aside from the traditional manufacturing performance measures of cost, quality and 
time-to-market (Meyer 1994), focusing on what subjects consider In 
judging/measuring performance revealed the need for: 
.,. Technical expertise 
• Enthusiasm for the project 
• Project itself has to be worthwhile 
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• Connections/associations between the team 
• Pre-existing relationships (often over many years) 
6.6.2 Company B 
Company B participants were introduced to the research, and to the role they would 
play in it, by means of a group workshop. Launching the research project in this way: 
• provided a relatively relaxed introduction to the aims and objectives of the project 
within Company B and to the researcher 
• encouraged team building 
• provided for their clear understanding of the confidentiality issues 
• established the schedule and cut off points for each stage ofthe process 
• enabled the start of the data collection process 
For some of the group, the project launch was their first meeting with newly 
appointed peers from different sites. An important aim, therefore, was to offer a 
relatively informal environment for fostering the beginning of the team-building 
process. In addition: 
• Case study research was seen as high profile - integrated with staff development, 
not a bolt-on approach 
• The line manager's role as driver for the project was identified - involvement 
evident throughout, key to his role in managing and developing the team 
• The majority of data returns were received well in time for analysis 
• High profile of confidentiality issues enabled trust between researcher and 
participants to develop, evidenced by frank and open discussion in on-site 
interviews 
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• On-site interviews were targeted with sub-groups of 2 or 3 rather than with 
individual 
• Focus for on-site interviews resulted from discussions at project launch - again, 
more of an 'integrated whole', not 'bolt-on' 
• Integral role of researcher in the process did create some difficulty in relation to 
the observation and recording of the process 
• Initial difficulty in differentiating between formal and informal contacts resolved 
through negotiation of terms - subsequent definition as 'managing relationships' 
rather than 'informal networking' 
Following data analysis, whole group feedback sessions enabled discussion on means 
of contact that identified reasons for use of different methods. A key point that came 
out was the use of email to avoid verbal communication (face to face or telephone) 
with a potentially difficult contact. The concept of managing relationships featured 
strongly at this point. Rather than avoidance, individuals should concentrate efforts 
and manage the relationship to better effect. Training in psychology was suggested as 
a means to gain understanding and assist in relationship management. NLP training 
was also discussed as a possibility. Feedback sessions also highlighted that, other than 
the job title item in the data collection instrument, there was no mechanism for 
. I 
identifying the location of network contacts within, for example, role, team, own or 
customer/supplier organisation. 
Discussions also identified the nature of participants' work role, in that it requires 
internal and external interaction. Organisational selection and recruitment methods 
target these required characteristics, thus this group may have been more receptive to 
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idea of the project's research - key issue here is in developing/improving skills in 
relationship management. 
6.6.3 Company C 
The facilitation role of the Resourcing Manager (RM) in the research process 
overcame difficulties with returns and arranging interviews. In addition: 
• Respondent returns provided focus for discussion at interviews 
• Interviews revealed 'informal networking' to be the nature of the company's 
assignment leaders, consultants and associates, and the RM 
• RM as a person appears to be the hub in the resourcing process rather than his role 
of Resourcing Manager - social capital implications for the company if RM 
absent 
• Collection instrument used more as a trigger to kick-start the process for 
addressing the project brief. Although quantitative data useful for comparative 
purposes and as a means to move on rather than an end in itself, qualitative data 
provided the 'answers' 
• The nature of management consultants requires interpersonal skills, and the ability 
to network - data subjects already have a clear understanding of the benefits of 
informal/social networks/relationship management 
6.6.4 Overview 
The validity of data is greatly increased where two or more case studies demonstrate 
similar findings (Gill and Johnson 1991). The question of validity and reliability of 
this research was discussed earlier in Chapters 2 and 3. 
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Access to multiple cases for the purposes of this research proved of considerable 
benefit. An overview of the case studies highlighted a commonalty of issues that 
would impact upon any further development of the prototype tool, summarised below: 
• Clear understanding needed of how, when and where to use the tool 
I 
• Evidence of organisational commitment to overall process of deploying the tool 
• Committed personl'champion' essential to drive the process 
• Clear purpose for use of the tool and how its results will be used needs to be 
communicated to all participants at the start of the process 
• Inclusion of a middle/neutral point on the rating scales for key variables was 
observed to create difficulty for some subjects, while others admitted to opting for 
the ease of 'non-committal responses' in certain instances 
• Opportunities need to be provided for building trust between research subjects and 
the 'champion'/organisational 'driver' and the 'facilitator'/'deployer' of the tool's 
use within the organisation 
• The tool's facilitator/deployer needs to be external to the organisation in to 
maintain confidentiality of data subjects personal information 
Case study organisations adopted different approaches, had different purposes for use 
of the tool and differed in its deployment. For the tool to be sufficiently generic such 
that it would address the requirements of any organisation, the findings suggest the 
tool be developed from its initial 4-stage process into the 7-stage model that was 
introduced in Chapter 4 and is more fully described in Chapter 8. 
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6.7 Summary and implications of the AS-IS case studies for further research 
Conducting the AS .. ]S case studies illustrated that respondents generally felt 
comfortable about answering sensitive questions in relation to their personality and 
about their relationships with others, although the methodology for so doing needed 
further refinement.. In terms of the data collection instrument, the personality 
I 
assessment section requires further amendment and should consider review of pro-
social behaviours using aspects of established personality profiling and psychometric 
testing .. Refinements to the questionnaire should ensure participants understanding of 
the questions through negotiated and mutually agreed revision of question construct.. 
The physical patterns of task-related relationships, an example of which is shown in 
Figure 6.2, add clarity and were observed to be of greater benefit than the matrices in 
Tables 5.1 and 5 .. 2 per se. Such physical representation or visualisation of the network 
enabled Company B, in particular, to identify anp subsequently resolve issues in the 
, . 
supply chain to improve performance.. This evidence supports the hypotheses HI, H2 
and H3 .. Nevertheless, additional refinements are required to further assist in 
visualising communications traffic .. 
The AS-IS studies also revealed a need to review the more intimate research strategy 
of face-to-face interviews .. In theory, the purpose of such investigation was to 
understand the effectiveness and efficiency of relationships and expose the social 
properties and processes at play during their formation and development.. In practice, 
however, difficulty was experienced in determining the focus for topics at this early 
stage and the number of respondent returns was too few to identify commonalties and 
dissimilarities for the formulation of questions/topics for discussion .. While evidence 
revealed a relationship between the three variables of business environment, tasks, 
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and relationships, and insight provided into the issues associated with assessing the 
life cycles of relationships between individuals, this was not conclusive and would 
require further investigation. 
The findings show that perceived success, in tenns of outcomes, has strong positive 
correlation with the perceived level of trust felt by the individual for the contact 
partner in a relationship dyad [emerging pattern 1]. While this suggests that the ability 
to build trust in relationships is a key factor of relationship management, the single 
item measure of perceived trust might not be a true representation of the actual trust in 
I 
a relationship. 
Smart et al (2000) observed that a relationship is the contextual unit within which the 
infonnal organisation operates during product development activity, and that 
"building a link through infonnal relationships was often reported to be a major 
contributor to product development project success". Based on the AS-IS case study 
findings, it can be suggested that product development perfonnance (Pdp) is a 
function of the effective effort to build trusting relationships (e): 
pdp = j{e) 
further, that this effective effort is representative of an individual's ability to create 
and manage relationships. 
It was observed that the extent, nature and status of the relationship dyads in personal 
networks differ between individuals. Preliminary findings suggest that building an 
effective network of trusting relationships (EN) is also, among other features, a 
function of an individual's personality (JP): 
EN=j{lP) 
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There is further evidence to suggest that effective relationship management 
performance can be measured in relation to an individual's effectiveness in their job. 
It' was observed that collaborating organisations adopted different approaches, had 
different purposes for use of the tool and differed in deployment of the tool. There is 
further evidence to suggest myriad use for the managerial tool, external to that of 
product development/project performance. 
The findings suggest that the developed tool be taken back into different arenas within 
the industrial organisations to corroborate these findings. The tool should be used to 
identify the networking and network-building strategies of effective individuals and to 
~ddress the skills required for effective relationship management in others; 
potentially, to shape the relationship networks of individuals to improve product 
development performance. 
Inclusion of a middle or neutral scale point was observed to create difficulty in rating 
key variables for some subjects. In some instances, others admitted to opting for 'non-
committal responses'. The findings suggest that the data collection instrument exclude 
the neutral point from rating measures in future research. While the findings also 
suggest the ability to build trust in relationships is a key factor of relationship 
management, use of the single item measure of perceived trust should be subject to 
further research. This should be undertaken to determine whether a rating derived 
from a single item measure could be a true representation of the trust in a relationship. 
A number of performance indicators were identified for further consideration. The 
findings suggest these performance indicators be taken forward alongside more 
traditional measures in order to construct a framework of performance measures 
against which subsequent use ofthe managerial tool be tested. 
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Additional work should also be undertaken to detennine the myriad use of the 
developed tool and define its potential as a managerial tool for harnessing the power 
of relationship networks: a) to improve product development perfonnance and b) 
within and/or external to an organisation. 
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Chapter Seven 
Action Research Case Studies 
This chapter begins with review of the revisions carried out to the data collection 
process as a result of the AS-IS case studies. Deployment of the revised and 
.. 
additional instruments is reported upon in the context of action research studies 
conducted with the three collaborating organisations. The studies focus on 
investigation of improving information flow by increasing social capital through 
increasing the success of individual relationships. The chapter concludes by reviewing 
the implications of the action research studies for further research. 
7.1 Data collection 
7.1.1 Collection instrument: Version 3 
Reviewed in Chapters 5 and 6, the findings from earlier phases of the research suggest 
refinements be carried out to the data collection instrument to ensure participants 
understanding of the questions. Revision of the instrument was conducted through 
negotiated and mutually agreed amendment to question construct that was carried out 
during focus group discussions and workshops, interim industrial and major academic 
and industrial reviews. Academic and industrial colleagues from institutions and 
organisations external to the current research were also approached to further inform the 
.. 
process. The resultant version three of the data collection instrument is included in 
Appendix L. 
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7.1.2 Personality profiling 
The findings from the AS-IS studies suggest that product development perfonnance is 
a function of the effective effort to build trusting relationships, where this effective 
effort is representative of an individual's ability to create and manage relationships. It 
was observed that the extent, nature and status of the relationship dyads in personal 
networks differ between individuals. Thus, findings from the pilot and AS-IS studies 
further suggest that building an effective network of trusting relationships is a 
~ction of an individual's personality and that further research should be undertaken 
to investigate the correlation of an individual's network of relationships with their 
personality. 
Section one in earlier versions of the data collection instrument gathered infonnation 
about personality, albeit relatively rudimentary in its approach and content. Findings 
from the pilot and AS-IS studies suggest further amendment to this section that should 
consider review of pro-social behaviours using aspects of established personality-
profiling instruments. 
Personality inventories, of which there are numerous examples, aim to measure where 
a person's preferences fall on a range of characteristics. Exemplars in common use 
include the 16PF, the California Psychological Inventory, Firo-B, MBTI, MMPI, 
Belbin and Team Management Index (Henry 2001). Interim review meetings with 
organisational champions identified the MBTI (Briggs Myers 1976) and Belbin 
(1981) inventories as the most widely recognised. Subsequent review of such 
instruments facilitated removal of section one, and simplified the data collection 
instrument in the process. Section one items' on personality were replaced in 
subsequent research activities with two different personality inventories. 
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7.1.2.1 Behavioural preferences indicator 
Dependent upon the version, the Myers-Briggs Type Indicator (MBTI) comprises 
I 
between 88 and 126 items, where the latest of the versions reviewed reflects the 
lowest in number (Briggs and Briggs Myers 1998). Implications for use of the MBTI 
are those of: 
• the time involved to administer an inventory of this size alongside other data 
collection activities 
• the cost, ie use of this inventory would incur a cost of approximately £90 per 
subject 
The implications for its use proved too prohibitive for adoption of the MBTI 
inventory in the current research. Nevertheless, the four bipolar preference scales 
upon which it is constructed, and which subsequently identify cognitive style, have 
been subject to review and synthesis by other researchers. Such that, a number of 
versions with considerably less items exist in electronic form that a) cross-reference 
results to the sixteen types of the MBTI inventory and b) are freely accessible for 
examination from the World Wide Web (eg HaleOnLine 1999; Keirsey and Bates 
1984). It was possible to construct a four-question inventory that took such versions 
I 
as its basis for adaptation, ie the behavioural preferences indicator (BPI). Each of the 
BPI's four questions relates to one of the bipolar scales, explanation of which is 
included in Appendix M, and comprises a number of dichotomous statements on 
personality. For each statement, subjects indicate which of the two is their most 
preferred option. While the BPI starts with instructions for completion, a brief 
introduction would accompany its administration to facilitate subjects' understanding. 
Completion of the BPI was expected to take approximately ten minutes. 
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Prior to deployment as part of the data collection activities, the face validity of the 
BPI was assessed by examination to ensure that the items it contained were 
appropriate and measured what they were supposed to. Content validity was assessed 
through other academics and industrial colleagues' subsequent assessment of its face 
~alidity (Langdridge 2004). Test reliability was also undertaken through recourse to 
individuals who had undertaken the full MBTI inventory within the last three years, in 
particular: 
• academic and industrial colleagues 
• MBA students completing the full MBTI inventory as part of their current 
module. 
Furthermore, the final section of the BPI asks if subjects have previously undertaken 
the full MBTI inventory and, if so, when and what were the previous results. This 
I 
provided for on-going reliability testing ofthe inventory. 
7.1.2.2 Belbin's self-perception inventory 
While individuals may play many different roles at work, Belbin identified the 
individual's normal preference for one or two roles that fit herlhis cognitive style 
(Belbin 1981). Originally eight team roles, but subsequently revised to include a 
further role, Belbin's effective team would be made up of a range of people who can 
p,erform a variety of roles. Further discussion with colleagues and industrial 
collaborators gained consensus for Belbin's Self Perception Inventory! (SPI) as an 
appropriate inventory for use in the current research, for the following reasons: 
• Managers have to encourage individuals to take on a variety of roles and become 
more flexible. Belbin's work assists managers to understand the strengths and 
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weaknesses of teams and appropriate actions to take to rectify problems (Belbin 
1988), which would be of direct benefit to the current study. 
• The internal/external validity and reliability of the team role inventory are already 
proven. 
• Company C is an accredited assessor of the INTERPLACE team Role Expert 
System (Belbin 1993) and, more importantly, would administer use of the SPI 
with each subject without charge as part of its direct contribution to the research. 
I 
7.1.3 Categories of contact 
Detailed earlier in Chapter 6, the feedback sessions with Company B highlighted the 
need for the data collection instrument to incorporate a mechanism for identifying the 
location of network contacts. The mechanism should enable collection of data relative 
to the contacts' location within role, team and own/supplier/customer company, whilst 
remaining sufficiently generic for use in any organisation. Hence, the introduction of 
the additional item for identifying a contact's location: category of contact. 
The category of contact item was designed to be sufficiently generic to encompass the 
needs of any organisation's use of the managerial tool. The instrument collects and 
records the data for this item as a nominal variable, represented by numbers 1 to n, 
where n is the total number of categories determined, together with category 
definitions, in consultation with the organisational champion at the scoping study 
stage oftool deployment. 
1 © Belbin Associates 
129 
7.1.4 Rating Scales 
Earlier versions of the data collection instrument had elicited rankings for the salient 
variables on a 5-point itemised or specific-category scale (Crutchfield 1948), the 
results of which are detailed in Chapter 6. 
Variable 
Success - the extent to 
which this relationship 
is characterised by 
interactions which 
achieve successful 
outcomes 
Trust - the degree of 
trust in the relationship 
that the other individual 
is behaviourally 
predictable 
Loyalty - the degree of 
loyalty felt in the 
relationship 
Name 
SUCCESS 
TRUST 
LOYALTY 
Question 
In terms of achieving effective results, which of the 
following best describes how successful your 
relationship is with this person? 
1) Not at all successful 3) Fairly Successful 
2) Not very successful 4) Very Successful 
How much do you trust that this person will carry-out 
what you expect in this relationship? 
1) Not at all 3) Fairly much 
2) Not very much 4) Very much 
Based on your shared interactions, to what extent do 
you have feelings of loyalty for this person? 
1) Not at all 3) Fairly much 
2) Not very much 4) Very much 
Respect - the degree of 
respect felt for the other 
person 
RESPECT In terms of the role they perform, how much do you 
respect this person's knowledge and experience? 
Longevity - the length of AGE 
time the relationship 
has existed 
Common background - HISTORY 
the degree to which the 
person has a common 
history & educational 
and professional 
background 
Wider social context -
does the relationship 
continue outside work 
EX WORK 
rable 7.1 Ranking of variables 
1) Not at all 3) Fairly much 
2) Not very m~ch 4) Very much 
How old is your relationship with this person? 
1) Under one year 3) 3 or 4 years 
2) 1 or 2 years 4) Over 5 years 
Do you share a common background, history or 
shared interests with this person? 
1) Don't know 3) some commonalties 
2) few commonalties 4) many commonalties 
Do you meet this person outside work? 
1) Never 2) Sometimes 3) Frequently 
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However, findings from the pilot and AS-IS studies suggest that inclusion of a middle 
position, ie a neutral or undecided position, does not assist the data collection process. 
Indeed, its inclusion was observed to create difficulty for some subjects, while others 
admitted to opting for the ease of 'non-committal responses' in certain instances. 
Thus, findings suggest that subsequent research subjects should not be offered the 
neutral point in rating scales. Consequently, version three of the data collection 
instrument reflects the revised specific-category scale employed in all subsequent 
research. Table 7.1 shows how rankings on the salient variables were elicited by the 
revised questionnaire. 
7.1.5 Multiple-item measure of trust 
7.1.5.1 Background 
The findings from the AS-IS case studies in Chapter 6 suggest that use of the data 
collection instrument's single-item measure of perceived trust should be subject to 
further research. Further, that such investigation should be undertaken to detennine 
whether a rating derived from a single-item measure might be considered a true 
representation of the actual trust in a relationship. 
~revious research has shown that, instead of being dependent upon single judgements 
or ratings of the construct of interest, procedures have been devised whereby 
individuals respond to multiple statements relevant to the attitude, belief or feeling 
under study. This is the logic of domain sampling and the subsequent aggregation of 
underlying attitude from response to the domain's multiple items (Judd, Smith et a1. 
1991). The implications of domain sampling are that measures with more items are 
more reliable and the amount of variance in item content is the key detenninant of a 
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measure's reliability (Nunnally 1978). The construction of multiple-item scales 
should take account of the following important considerations: 
• items must be empirically related to the construct that is to be measured 
• items must differentiate among people who are at different points along the 
dimension being measured 
• ambiguous/double-barrelled items must be avoided 
I 
• an equal ratio of items reflecting positive and negative directions should be 
achieved (Judd, Smith et al. 1991). 
Notwithstanding the above, prior to any attempt to construct a multiple-item measure 
for simultaneous deployment to support, or refute, utilising a single-item measure, it 
was necessary to determine upon which from the plethora of definitions of trust the 
measure should be structured. 
The review of the literature that was presented earlier in Chapter 2 highlighted the 
I 
lack of common agreement about the concepts and definitions of trust. While it is 
indeed a very complex, multi-level, multi-base, multi-determinant construct, 
Mollering concludes that broad consent could be obtained for defining: 
• the condition(s) under which trust arises as a social phenomenon involving two or 
more actors in a social context, where at least one is vulnerable to the actions of 
another whose behaviour cannot be fully controlled (Mollering 2003) 
• the concept of trust as "a psychological state comprising the intention to accept 
vulnerability based upon positive expectation~ or behavior of another" (Rousseau, 
Sitkin et al. 1998). 
The concept of lateral, vertical and external trust relations (Fox 1974), was also 
explored in Chapter 2 and proved of particular use in identifying the relevant planes 
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of trust for consideration in the current research. Explanation ofthe differing bases for 
the derivation of trust provided further insight to the type of trust for investigation and 
description, ie prediction-based trust (Gulati 1995; McAllister 1995). Prediction-
based trust is the extent to which the person who trusts can predict that the person 
trusted will act in good faith. (Brenkert 1998). Particularly salient to the current real-
world investigations, such prediction originates in a set of good reasons that make up 
the evidence to justify the trust (Lewis and Weigert 1985). 
~. further distinction of trust relates to its target. Interpersonal trust was exposed 
earlier in this research as one of the most commonly identified (Rotter 1967; Gilbert 
and Li-Ping Tang 1998), and is of particular relevance to the relationships currently 
under scrutiny. While it is not the same as affection or liking - for example, one can 
have affection for an untrustworthy person; one can trust an unknown person (an 
airline pilot) - interpersonal trust can be: 
• defined in tenns of behaviours that result in increased trust between two or more 
individuals, and behaviours that destroy trust among individuals 
.,. present in a situation in which one individual places hislher interests under the 
control of another, with expectation of gaining desired outcome for which 
potential negative consequences of violated trust are greater than value of 
potential desired outcome (Deutsch 1958; Zand 1972), 
where such situations are deemed to involve vulnerability (Zand 1972); risk (pearce 
1974); and expectations of another person's trustworthy motivation and competence 
(Pearce 1974; Zand 1981). 
A useful analogy for illustrative purposes is that Of employing a babysitter to care for 
a child in one's temporary absence. The potential result from use of an incompetent 
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babysitter may be more catastrophic than the desired outcome of being temporarily 
disengaged from the role of guardian for that child. Hence, trustworthiness is one 
I 
in:dividual's cumulative perception that the other person will live up to the 
individual's expectations of that person. Thus, the individual's perception of 
trustworthiness is enhanced when the other person exhibits trust-enhancing 
behaviours (De Furia 1999). 
Different determinants of trust were also identified in terms of behaviours and factors 
that increase the likelihood of trust occurring. Behaviours such as open 
communication, inclusion in decision making, sharing critical information, sharing of 
feelings and perceptions (Mishra and Morrisey, 1990; Mayer, Davis et a1. 1995; 
Gilbert and Li-Ping Tang 1998), the knowledge and understanding of which helped to 
inform the design and implementation of subsequent activities. 
7.1.5.2 Scale development 
Construction of a multiple-item measure of prediction-based interpersonal trust to 
support, or refute, employing a single-item measure was carried out through recourse 
to a review of existing instruments. The Dyadic Trust Scale (Larzelere and Huston 
I 
1980), is an eight-item scale that, in the example study that was reviewed, measured 
trust between volunteer married and divorced partners, and dating students compelled 
to participate. While the authors use the term dyad rather than couple, the question of 
whether the scale is truly dyadic was not proven, ie whether it could be used to 
measure other 2-person relationships. In addition, the dyadic trust scale was 
considered inappropriate for the current research given the intensely personal nature 
ofthe items, and will not be further considered here. 
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The six-item measure of identification-based trust developed by Lewicki et al 
(Lewicki and Bunker, 1996; was also reviewed for its appropriateness. The overview 
on trust that was presented in Chapter 2 has shown that affection/identification-based 
is founded upon the emotional links and bonds that form as the consequence of 
frequent interaction between parties. Each party understands and appreciates the 
wishes of the other to the extent that each can act on behalf of the other (Child and 
Faulkner 1998). While some of the interrelationships under investigation in the 
current research may exhibit the element of frequent interaction, this may not be the 
case across the sample population. Furthermore, the total of items in Lewicki's scale 
(Lewicki, Stevenson et al. 1997), was considered too low in number for the scale to be 
considered a reliable measure for corroboration purposes (Nunnally 1978). 
De Furia's Interpersonal Trust Survey contains sixty items that test for five types of 
I 
trust-enhancing behaviour (De Furia 1999): 
• sharing relevant information - engaged in by both dyadic parties for trust building 
to occur 
• reducing controls - implicit reliance on each other, not backed by explicit sanction 
• allowing for mutual influence - equal opportunities for convincing the other 
person in the dyad, making decisions for both 
• clarifying mutual expectations - clarifies and establishes mutual performance 
criteria of both parties in the dyad 
• meeting expectations - behaviours III which one fulfils the behavioural 
expectations of the other, ie confidence one person has that the other can be relied 
on (Giffin 1967) and the consistency, reliability and predictability of the trusted 
person to perform as expected (Jenning 1971; Butler and Cantrelll984) 
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De Furia's sixty-item survey was considered too large to administer alongside other 
data collection and analysis activities. Nevertheless, it was possible to develop a ten-
item version for use with other collection activities that reflects four of De Furia's 
trust-enhancing behaviours (De Furia 1999). The domain comprises two items that 
measure Clarifying mutual Expectations (CE); two items that measure Allowing for 
mutual Influence (AD; three items that measure Sharing relevant Information (SD; 
~d three items that measure Meeting Expectations (ME). The reducing control trust-
enhancing behaviour was excluded as inappropriate for the current research and for 
greater ease of item-reduction. The items selected for inclusion reflect both positive 
and negative directions, with ratings collected on a seven-point Likert scale that 
includes a middle (neutral) position (Judd, Smith et al. 1991). 
Figure 7.1 shows the slide used to introduce the multiple-item measure to the research 
process as a framework for validation of the data collection instrument's single-item 
measure. The resultant instrument is included in Appendix D. 
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Validation FrameworR /JA ././ __ I-
, T/>'y-/ 
Instructions ~c~ The survey asks for your opinions about the behaviours of the contacts in your /'personal network, There are no right or wrong answers so please respond 
based on your own judgement, regardless of what you think others may expect 
"'"' 
or what may be considered socially acceptable, While there is no time limit, do 
not dwell on anyone item and answer each item without regard to any of the 
others, 
__ 0_" 
_ ... _ ... -
Parson No (from your natwork grid) 
............ 
1 2 3 
""" 
n 
ThIs parson: 
CE 1:2 helps to clarify whatwe can expect of each other 
AI 1:2 pays attention to feedback given by others 
SI 1:3 does not withhold information from me 
ME 1:3 tries hard to meel my expectations 
ME 2:3 Is uneasy if he/she fails to meeta responsibility 
SI 2:3 usualy dIscusses with me something that is bothering hIm/her 
ME 3:3 tries never to disappoint me or others 
AI 1--.-2:2 Is sometimes Influenced by other people 
-
--
CE 2:2 tries to help others see what is needed 
SI 3:3 The information this person provides me with is never distorted 
I? strongly dIsagree I i strongly agree? 
ULoughborough 
University 11 ;2 I 3 4 ! 51 61 71 
Figure 7. 1 Multiple-item measure: validation framework for single-item measure 
Developed for use alongside the existing single-item measure, the framework would 
be completed with respect to 4 or 5 of the contacts in personal networks for which a 
rating had already been supplied using the single-item measure of trust. 
7.2 Measures of performance 
The findings from earlier case studies highlighted the implications for further 
deployment of the prototype tool. These were reviewed in Chapter 6 relative to the 
individual organisations, together with an overview of implications from all of the 
case studies conducted. Identifying measures of performance for subsequent 
comparison was perceived to form the initial task of any further research and 
prompted further discussion with the case study subjects and organisational 
~hampions. The importance of defining the criteria against which the results of further 
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case study research could be measured was also a key agenda item of the associated 
interim and major project reviews. 
7.2.1 Organisational measures 
In the mid 1990s the key challenge for manufacturing organisations in the current 
century was accepted as the requirement to maximise profitability through the 
shortening of new product development time (Backhouse and Brookes 1996). The 
premise of leaner processes was viewed as central to an organisation's competitive 
capability, in order to cut the costs of new development and shorten lead times whilst 
simultaneously improving quality. A decade later, product quality and customer 
service are considered critical factors in organisat,ions differentiating themselves from 
, . 
competitors, alongside sustainability and social responsibility, which also play their 
part (Manufacturing 2020 Panel 2000). 
Thus, to the conventional manufacturing performance measures of being on-budget, 
on-quality and on-time (Meyer 1994), can be added both the achievement of customer 
satisfaction and that of adding-value to the product or service provided to the 
customer. 
7.2.2 Rate-Re-rate measures 
Organisational provlSlon of access to subjects for research purposes has cost 
implications for participating organisations in terms of both time and money. 
Nevertheless, the potential for accrual of benefits to the organisation, the ability to 
address some of their own concerns and issues, and the opportunity to be in the 
forefront of activity in this field, resulted in extensive organisational support 
138 
throughout this research. Readily available access to subjects, with the ability to re-
visit subjects from earlier case studies if required, facilitated the use of a Rate-Re-rate 
data collection methodology to determine the extent of change that may have occurred 
since application of the managerial tool. 
7.2.3 Job related performance 
Focus group discussions and interim reviews were conducted with each of the case 
study organisations. In the role of immediate line manager for the case study subjects, 
the organisational driver of the process in Company B subsequently provided a job-
related performance rating for each of the organisation's case study subjects. The 
subjects were rated for perceived effectiveness in their jobs on a scale of low, medium 
and high. Together with providing some measure of the individual's role-related 
performance, the resultant ratings would also be analysed comparatively with the 
I 
success and trust levels in personal networks, and with personality inventory results. 
7.2.4 Informal indicators 
Discussions with AS-IS case study subjects in the feedback workshops provided 
further insight to measures of performance. Reported earlier in Chapter 6, subjects 
perceived informal indicators of performance as: 
• Technical expertise 
.,' Enthusiasm for the project 
• Worthwhile project 
• Connections/associations between the team 
• Pre-existing relationships (often over many years) 
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7.3 Research hypotheses revisited 
The action research phase aims to corroborate the findings from the AS-IS case 
studies; to test and revise the prototype tool on the basis of evaluation; and to embody 
revisions in the production of the prototype managerial tool in its final format. HI to 
H4 in Chapter 3 articulated these aims. However, as a result of the findings from the 
pilot and AS-IS studies, the flexibility of the hybrid research strategy facilitated 
refinement to H3 and H4, plus statement ofthree additional hypotheses, such that: 
H3 Organisations that acquire and exercise capabilities to visualise the informal 
organisational network can exploit the network to improve performance. 
H3.1 The informal organisation can be visualised using single-item 
measures for: 
H3.1.1 success 
H3.1.2 trust 
H3.1.3 loyalty 
H3.1.4 respect 
H4 Organisations that recognise the importance of successful relationships In 
product development can acquire and exercise capabilities to exploit the 
informal organisational network. 
H4.1 Successful relationships between product developers positively 
correlate with the levels of: 
H4.1.1 trust between the developers 
H4.1.2 loyalty in the relationships 
H4.1.3 respect in the relationships .• 
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H4.2 Longevity of relationships between product developers positively 
correlates with relationship success. 
I 
H4.3 A shared common background between product developers positively 
correlates with relationship success. 
H4.4 Relationships between product developers in a wider social context 
positively correlate with relationship success. 
HS Successful and trusting relationships between product developers positively 
correlate with: 
HS.l the behavioural type of product developers 
HS.2 the team role(s) of product developers 
HS.3 the job-related effectiveness of product developers 
H6 Organisations that facilitate product developers' use of their own networks of 
relationships can improve performance. 
H7 Organisations that provide product developers with the skills and opportunities 
to enhance their own networks of relationships can improve performance. 
7.4 Data Collection Process 
Synonymous with the earlier pilot and AS-IS investigations, the type of data required 
in this investigation was of a highly sensitive nature. Individuals were asked about 
very personal aspects of their relationships with their colleagues. Of concern was that 
investigation subjects might not reply honestly to the questions asked, either because 
they were worried that their opinions would be communicated to particular 
individuals, or that they may have perceived the exercise to form part of some 
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management agenda to rate the abilities of individuals. To negate this effect a five-
phase data collection process was employed that emphasised confidentiality. 
7.4.1 Phase one: introduction 
Building on the lessons learned from the AS-IS case studies, data collection began 
with a relatively informal 'formal introduction', in the form of a two-stage 
presentation by the organisational champion and researcher, respectively. The 
presentation explained: 
• the ways in which subjects' information would be used 
• the confidentiality oftheir individual responses 
• the separate affiliation from any other management agenda 
.,. the separate affiliation ofthe tool's deployer: the researcher. 
7.4.2 Phase two: personality profiling 
Prior to deployment of the BPI, subjects took part in a simple task designed to put 
them at their ease whilst being introduced to the concept of behavioural preferences. 
Copies of the BPI were circulated and the subjects briefed on its completion. 
Individual review of resultant type followed, together with informal discussion of 
results, where appropriate and only at the behest and with the full consent of subjects. 
7.4.3 Phase three: personal networks of relationships 
Subsequent to the personality profiling activity, each individual was provided with an 
A4 duplicated pro-forma on which to record their data, a copy of which is provided in 
Appendix K. Subjects were asked to return the top copy directly to the research 
142 
investigator for in-situ compilation of the team network and/or later production and 
analysis. Subjects retained the 2nd copy to complete an anonymised Al version of 
their personal network for in-situ display and initial whole-group visual analysis. This 
data collection process would be difficult to replicate in organisations that did not 
have the openness of culture exhibited by the companies in the research population. 
The pro-forma uses relationships with individuals during the product development 
, ' 
process as its unit of analysis. Subjects were asked to identify individuals with whom 
they interacted during product development, to locate each contact in relation to 
category, and to rank each relationship in terms of its success and trust. Version three 
of the data collection instrument was later circulated electronically as a follow up 
activity, in which the subject was asked to provide: 
• ratings for respect and loyalty 
• details of the relationship's age 
." the degree to which that person had a similar background 
• whether the relationship had a context outside the work environment, for example. 
A copy of version three of the data collection instrument is provided in Appendix L. 
Using this procedure, data was collected on over 1000 separate relationships. 
7.4.4 Phase four: team role(s) 
The process of data collection continued by linking the earlier activities on 
~ehavioural type to the concept of role type per se. The INTERPLACE SPI was 
circulated and the subjects given an overview of its requirements to facilitate 
understanding and ease of completion. 
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Completed inventories were forwarded to Company C for analysis and subsequent 
individual feedback and distribution of results, as required of assessment centres, 
together with anonymised dissemination of results for purposes of researcher 
correlation. 
7.4.5 Phase five: the trust validation framework 
The data for analysis in this phase of the research was collected from two main 
sources and by two methods. Alongside the A4/ Al pro fonna method described 
I 
earlier in Chapter 6, simultaneous use of the validation framework was employed in 
the workshop setting with two teams from Company A and one from Company B 
CM1). The second method (M2) returned to the research subjects from the AS-IS 
studies. Subjects were supplied with a copy of the list of contacts they had provided 
earlier, asked to randomly select four or five of those named and, for each contact 
selected, to complete the multiple-item measure of trust. 
7.5 Data Analysis Methods 
The findings from the AS-IS studies in Chapter 6 reported that the physical patterns of 
task-related relationships shown in Figure 6.2 add clarity and were observed to be of 
greater benefit than the matrices in Tables 5.1 and 5. Physical representation or 
visualisation of the network enabled Company B, in particular, to identify and 
subsequently resolve issues in the supply chain to improve perfonnance. 
Nevertheless, the findings also suggest that additional refinements should be carried 
out to further assist in visualising communications traffic. Review of the data analysis 
mechanisms and SNA tools and techniques I infonned further revision to the 
methodology such that the additional dimension of degree is incorporated in the 
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visualisation of networks. Hence relationships between subjects within the team, and 
with clients and with suppliers, are distinguished using an illustrative graphic scheme. 
Key to Chart Cl - Cil1ion 
MmooO S~; 
O - (DgIoI'ytno<M - , - . ","""" 0 _ 1 
node '" _ . 
O .. c.=~ 
~ .. O 
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The network topology map in Figure 7.2, the snapshot of an example case study from 
Company A, shows the use of colour and line thickness to quantify levels of trust and 
success, respectively. Network topology maps incorporating the use of colour were 
constructed for each of the case studies in this phase of the research, further examples 
of which are included in Appendix P. 
In order to check that responses were neither skewed nor demonstrating a restricted 
variance, frequency histograms were also plotted for each of the primary variables. 
The data collected were ordinal in nature and were assumed to be non-parametric in 
their distribution. A suitable test for correlation between variables of this type is 
provided by Spearman's co-efficient of correlation (Oakshott 1998). The significance 
and magnitude of correlation was also tested. 
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7.6 Results and Analyses 
The validity of data is greatly increased where two or more case studies demonstrate 
similar findings and access to multiple cases for the purposes of this research proved 
of considerable benefit in allowing generalisations to be made with a high degree of 
confidence (Yin 2003). The question of validity, external and internal, and reliability 
of this research was discussed earlier in the context of Social Network Analysis tools 
and techniques in Chapter 2, and with further description in Chapters 3 and 6. 
Response data were analysed using SPSS statistical software. 
7.6.1 Measures of performance 
, 
A comparative analysis of the results was undertaken In association with the 
organisational measures of performance and tqe informal performance indicators 
defined earlier. The findings are reported upon in terms of benefits accrued and 
actions taken by case study in Chapter 8. 
Although the captive nature of the research subjects, explained earlier in Chapter 3, 
guaranteed (almost) 100% response in earlier stages of the data collection process, the 
response rate was much lower for phase 2 of the Rate-Re-rate process. Of the seven 
case studies that were conducted in this stage of the research, response was received 
from subjects from three of the studies, sufficient to conduct some meaningful 
analysis. Table 7.2 shows the number and percentage participation in both phases of 
the Rate-Re-rate activity by case study (company) involvement. 
The results from statistical analysis of the data collected in the Rate-Re-rate activity 
are included in Appendix T. 
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Phase 1 Phase 2 % participation 
in both phases 
Company A 19 11 57.89% 
Company B 4 3 75.00% 
CompanyC 5 3 60.00% 
Overall 29 19 65.52% 
Table 7.2 Number and percentage participation of the Rate-Re-rate activity 
Comparative analysis of the success and trust data from both phases of the activity is 
summarised in Table 7.3, together with the percentage change in success and trust, 
and its direction (plus/minus), since application of the managerial tool. 
Phase 1 Phase 2 % change 
A" contacts success trust success trust success trust 
Company A 2.52 2.58 3.10 3.10 14.42 12.86 
Company B 3.03 2.83 2.84 2.69 -4.98 -3.49 
Company C 2.55 3.03 2.89 3.10 8.48 1.70 
Overall 2.72 2.90 2.89 2.94 4.22 0.99 
Table 7.3 Summary comparative analysis of the Rate-Re-rate activity 
I 
While the results for Company B show a percentage decrease for success and trust of 
4.98% 3.49%, respectively, the other results by organisation show a percentage 
increase for success and trust of 14.42% and 12.86% respectively for Company A, 
and 8.48% and 1.70% respectively for Company C. Furthermore, the overall results 
in Table 7.3 show an increase of 4.22% in the aggregate success in relationships and 
0.99% increase in the aggregate trust. This evidence supports assumption two from 
Chapters 1 and 3 that a managerial tool can be used to assist organisations in 
determining methods for harnessing the power of informal organisational networks, 
and hence provides support for hypotheses H6 and H7. However, this positive change 
could also be due to the Hawthorne effect, the notion of which was introduced in 
Chapter 3 and which will be discussed further in Chapter 9. 
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The job-related effectiveness of Company B subjects is shown correlated with the 
success and trust aggregates in personal relationship networks in Table 7.4. 
Subject Success Trust Effectiveness 
A 2.92 2.88 Low 
B 2.30 2.40 Low 
C 3.00 2.45 Low 
D 2.79 2.63 Medium 
E 2.97 2.92 High 
F 3.06 3.00 High 
G 2.62 2.85 High 
Table 7.4 Success, trust and jOb-related effectiveness 
The results in Table 7.4 show that, if viewed as a continuum, at one end of the scale 
Subject F has the most successful and most trusting relationship network with a high 
rating for job-related effectiveness. At the other end, Subject B can be seen to have 
the least successful, least trusting relationship network and is rated low for 
effectiveness. However, while the job-related effectiveness of Subject G is high and 
for Subject G is low, the success and trust aggregates for Subject G are conversely at 
a lower level than for Subject A. The findings suggest that, for the Company B 
subjects, the level of success and trust in the relationship network of a subject have no 
I 
relationship to the job-related effectiveness of the subject and hence do not support 
hypothesis H5.3. These findings resulted from a small number of subjects, however, 
and would require further investigation in order for definitive conclusions to be drawn 
from the results. 
7.6.2 Personality inventories 
The breakdown of the results from the personality inventories by case study within 
organisation is included in Appendix F. The success and trust aggregates for the 
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whole of the sample population are summarised in Table 7.5 by behavioural type 
within team role and by team role within behavioural type. 
co 
IMP 
ME 
PL 
RI 
Tabfe 7. 5 success and trust by BPf-type within Befbin rofe(s); by Befbin rofe(s) within BPf-
type; and ratings 
The results in Table 7.5 and the further statistical analyses included in Appendix F are 
of some interest. For example, the breakdown of type within team role on the left side 
of Table 7.5 shows that Belbin SPs (specialists) of BPI type ISF J provide the highest 
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ratings for trust and success. However, the low number of high rating specialists in 
the population sample may have skewed this result. 
The breakdown of role within type on the right side of Table 7.S may have provided 
further insight. However, review ofISFJ types shows that Belbin TWs (teamworkers) 
provide much lower trust and success ratings than specialists, while team workers with 
an equal mix of IMP (implementer) provide ratings for success and trust between 
specialists and teamworkers. 
The further analysis by Keirsey's category combinations of personality type (Keirsey 
1998) shown in Table 7.6 provides further insight, albeit without conclusive evidence 
to support or refute hypotheses HS.l, HS.2 or HS.3. 
SPs [Artisans] SJs [Guardians] 
BPI-type Belbin Success Trust BPI-type Belbin Success Trust 
ElISTP CF 3.18 3.09 ElISTJ CF 3.10 2.90 
ESFP RI 2.35 2.85 ESFJ IMP 3.15 2.90 
. ESTP PL 1.95 2.95 I ME 3.17 2.81 
ISFP SP 3.38 3.44 ESTJ IMP 3.47 2.93 
RI 3.18 3.24 
ISFJ SP 4.00 4.00 
TW 2.85 2.70 
TWIIMP 3.32 3.47 
ISTJ CO 2.88 2.95 
PL 3.06 3.00 
SH 2.21 2.93 
NFs [Idealists] NTs [Rationalists] 
BPI-type Belbin Success Trust BPI-type Belbin Success Trust 
ENFP RI 2.54 2.54 ENTJ SH 2.40 2.74 
RI/CO 2.54 3.35 ENTP CO 2.10 2.80 
RI/ME 3.32 3.24 PL 2.65 2.46 
RI 3.32 3.21 
INTJ I ME 3.06 3.06 
Table 7.6 success and trust by Belbin role(s) within BP/-type within Keirsey categories of type 
The results in Table 7.6 show no conclusive evidence to support hypotheses HS.1 and 
HS.2 that anyone team role or behavioural type rates the success and trust in 
relationships any higher or lower than any other ofthe roles or types. 
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The data on role effectiveness were comparatively analysed and the results in Table 
7.7 show the relationship between the levels of success and trust; behavioural type 
and perceived job-related effectiveness. 
BPIType Success Trust Effectiveness 
ENFJ 2.92 2.88 Low 
ENFP 2.30 2.40 Low 
ESFJ 3.00 2.45 Low 
INFP 2.79 2.63 Medium 
ISTJ 2.97 2.92 High 
ISTJ 3.06 3.00 High 
ISTJ 2.62 2.85 High 
Table 7.7 Success and trust; behavioural type; and joB-related effectiveness 
However, similar to the earlier findings on job-related effectiveness, the results in 
Table 7.7 also provide little ifno evidence to support hypotheses HS. 
Further analysis of the personality inventories with reference to the Dominance, 
Influence, Steadiness and Compliance (DISC) wheel of Bonnstetter et al was also 
undertaken (Bonnstetter, Suiter et al. 1993,2001). Developed from William Moulton 
Marston's work (1979), the DISC wheel maps the typology outcomes from nine 
qifferent inventories to a single infrastructure, as shown in Appendix F. While it was 
hoped that cross-mapping the results of the personality inventories would reveal 
commonalties in support of the relationship between behavioural type, team role and 
successful and trusting personal networks, the evidence was inconclusive: hypotheses 
HS.l and HS.2 were not supported. These findings resulted from a relatively small 
sample population, however, and would require further investigation for definitive 
conclusions to be drawn from the results. 
ISI 
7.6.2 Validation of the trust measure 
Described earlier in Chapter 3, the aim of factor analysis is to identify possible 
underlying variables that explain the pattern of correlation within a set of observed 
variables (Judd, Smith et al. 1991). While factor analysis is not a prerequisite for 
determining the reliability of a test or scale, its resultant correlation of variables was 
used as a checklist for comparison with output from Cronbach's alpha index of 
reliability (Cronbach 1970) that was carried out upon the multiple-item trust measure 
data. Nunnally (1978) identifies a reliability coefficient of 0.7 (70%) as being 
acceptable for results to be used with confidence. 
The data for analysis in this phase of the research was collected from two main 
sources and by two methods. Alongside simultaneous use of the validation 
framework, the A4/Al pro forma method described earlier in Chapter 6 was 
employed in the workshop setting with teams from Company A, Company B and 
Company C (Ml). The second method (M2) returned to the research subjects from the 
AS-IS studies. Subjects were supplied with a copy of the list of contacts they had 
provided earlier, asked to randomly select four of five of those named and, for each 
contact selected, to complete the multiple-item measure of trust. Initial inclusion and 
I 
.. 
later exclusion of AI2, the before Cronbach and after Cronbach view of the data set, 
serve as a marker to demonstrate how a poorly-selected or less appropriate item on a 
summated scale can affect the resultant alpha value. 
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7.6.3 Frequency Distribution of Responses 
7.6.3.1 Specific category measures 
Figures 7.3 to 7.6 show the distribution of scores for the variables success, trust, 
respect and loyalty, respectively. These demonstrate a sufficiently large variance to 
indicate that investigation subjects were showing a range of responses and therefore 
were likely not to be self-censoring. 
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Figure 7. 4 Distribution of scores for trust 
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Figure 7. 5 Distribution of scores for respect 
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Figure 7. 6 Distribution of scores for loyalty 
7.6.3.2 Multiple-item measure of trust 
3 4 
so = 0.89 mean = 2.7 
In order for comparative analysis of single- and multiple-item measures for trust to be 
carried out, single-item measure ratings for trust were first recoded to either one of 
two responses: 
1. propensity not to trust contact 
2. propensity to trust contact 
Cumulative ratings on the seven point Likert scale multiple-item measure for trust 
I , . 
were also recoded to 1 and 2 above. Data subject C misinterpreted the requirements 
and entered person number in place of SI statement 1, ie item 1 in the Trust 
Validation Framework. Thus, the results for C shown in tables 7.8 and 7.10 are 
derived from responses to the remaining nine of ten statements and eight of nine, 
respectively. 
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Recoded data from both measures were subsequently compared and the number of 
matches recorded, ie where the propensity to trust or not to trust a contact on the 
single-item measure is equal to the propensity to trust or not to trust that contact on 
the multiple-item measure. Table 7.8 shows the findings from Mt, prior to carrying 
out the Cronbach Alpha reliability test on the multiple-item measure. 
Number of contacts: 
Data subject in personal double-rated, ie No. of matches % matches 
network multiple-item 
X 18 18 18 100.00% 
K 20 6 5 83.33% 
S 13 3 3 100.00% 
A 14 10 5 50.00% 
B 11 4 4 100.00% 
C 18 6 6 100.00% 
V 20 5 5 100.00% 
M 20 5 4 80.00% 
T 16 4 4 100.00% 
G 19 4 4 100.00% 
H 20 4 4 100.00% 
N 6 5 5 100.00% 
L 18 4 4 100.00% 
F 19 3 I 3 100.00% 
P 18 4 3 75.00% 
Q 14 4 4 100.00% 
Totals 264 89 81 91.01% 
Table 7. 8 M1 results prior to Cronbach Alpha reliability test on the multiple-item measure 
Table 7.9 shows the findings from M2 prior to carrying out the Cronbach Alpha 
reliability test on the multiple-item measure. 
Number of contacts: 
Data subject in personal double-rated, ie No. of matches % matches 
network multiple-item 
A 20 20 16 80.00% 
B 25 5 2 40.00% 
C· 18 6 5 100.00% 
0 20 6 4 66.67% 
E 41 4 3 75.00% 
F 56 4 3 75.00% 
Totals 180 45 33 73.33% 
Table 7. 9 M2 results prior to Cronbach Alpha reliability test on the multiple-item measure 
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~ables 7.10 and 7.11, respectively, show the findings from Ml and M2 subsequent to 
carrying out the Cronbach Alpha reliability test on the multiple-item measure, ie 
minus the scores for item AI2. 
Number of contacts: 
Data subject in personal double-rated, ie No. of matches % matches 
network multiple-item 
X 18 18 17 94.44% 
K 20 6 6 100.00% 
S 13 3 2 66.67% 
A 14 10 5 50.00% 
B 11 4 I 3 75.00% 
C 18 6 6 100.00% 
V 20 5 5 100.00% 
M 20 5 4 80.00% 
T 16 4 4 100.00% 
G 19 4 4 100.00% 
H 20 4 4 100.00% 
N 6 5 5 100.00% 
L 18 4 3 75.00% 
F 19 3 3 100.00% 
P 18 4 3 75.00% 
Q 14 4 4 100.00% 
Totals 264 89 I 78 87.64% 
Table 7. 10 M1 results subsequent to Cronbach Alpha test on the multiple-item measure 
Number of contacts: 
Data subject in personal double-rated, ie No. of matches % matches 
network multiple-item 
A 20 20 17 85.00% 
B 25 5 5 100.00% 
C 18 6 5 83.33% 
0 20 6 6 100.00% 
E 41 4 4 100.00% 
F 56 4 3 75.00% 
Totals 180 45 40 88.89% 
I 
Table 7. 11 M2 results subsequent to Cronbach Alpha test on the multiple-item measure 
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The results in Table 7.10 show a correspondence level of almost 88% for MI, while 
table 7.11 shows a slightly higher match rate of 89% between the considered and 
instinctive trust measure scores for M2. 
7.6.4 Support for Hypotheses 
The findings from the AS-IS case studies suggested that further investigation of the 
single-item measure of perceived trust be undertaken to determine whether a rating 
derived from a single-item measure might be considered a true representation of the 
actual trust in a relationship. The multiple-item measure of trust that was subsequently 
developed to corroborate earlier findings was deployed in-situ, alongside the single-
item measure being used with new case study subjects (MI) and retrospectively with 
subjects from the earlier case studies (M2). 
Analysis of the data revealed a high level of correspondence between the results from 
deploying the single- and mUltiple-item measures of trust for both MI and M2, tables 
7.8 to 7.11. Thus, the findings support the use of a single-item measure as a means to 
provide a true representation of the actual trust in a relationship. This evidence 
supports hypothesis H3.1.2. 
Table 7.12 shows the results of the Spearman 'co-efficient of correlation between 
TRUST, RESPECT, LOYALTY and SUCCESS and identifies those that achieved 
significance at the 0.01 level. 
Trust 
Respect 
Loyalty 
N = 908 
*p ~ .01 
Success 
0.59* 
0.54* 
0.60* 
Trust Respect 
0.63* 
0.65* 0.66* 
Table 7. 12 Correlations: success with trust, respect & loyalty 
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This analysis shows a strong, statistically significant correlation between SUCCESS 
and TRUST, SUCCESS and RESPECT, and SUCCESS and LOYALTY in this population 
sample. This evidence supports the hypotheses H4.1.1, H4.1.2 and H4.1.3. The 
analysis shows that the strongest correlation is found between RESPECT and 
LOYALTY. 
When taken together with the strong, statistically significant correlation between 
SUCCESS and TRUST, SUCCESS and RESPECT, and SUCCESS and LOYALTY, these 
findings also support the use of single-item measures as the means to provide true 
representations of a relationship's success, respect and loyalty. Thus, this evidence 
also suggests support for the hypotheses H3.1.1, H3.1.3 and H3.1.4. 
Table 7.13 shows the relationships between SUCCESS and EXWORK, SUCCESS and 
HISTORY, and SUCCESS and AGE. 
Success ExWork History 
ExWork 0.19* 
History 0.23* 0.54* 
Age 0.22* 0.30* 0.34* 
N = 1009 
*p ~ .01 
Table 7. 13 Correlations: success with ex-work, history & age 
This analysis shows a statistically significant correlation between SUCCESS and 
I 
EXWORK., SUCCESS and HISTORY, and SUCCESS and AGE in this population sample. 
This evidence supports the hypotheses H4.2, H4.3 and H4.4. 
Table 7.14 shows the relationships between TRUST and EXWORK, TRUST and 
HISTORY, and TRUST and AGE. 
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ExWork 
History 
Age 
N=989 
*p ~ .01 
Trust ExWork History 
0.27* 
0.33* 0.54* 
0.32* 0.30* 0.35* 
Table 7. 14 Correlations: trust with ex-work, history & age 
Given the high degree of correlation between TRUST and SUCCESS, it is not surprising 
to note that TRUST also significantly correlates with EXWORK, SUCCESS and 
HISTORY. 
7.7 Implications of the action research case studies for further research 
Data subject 'C' misinterpreted the requirements and entered person number in place 
of SI statement 1 in the Trust Validation Framework. Appropriate revision to the 
framework should be carried out to ensure clarity and facilitate understanding of the 
requirements prior to future deployment. 
While the data from the personality inventories that were deployed are of some 
interest, the results provide insufficient evidence and neither support nor refute the 
connection between personality and successful, trusting personal networks. Further 
research would need to be conducted to detennine the existence of such a connection. 
The findings from earlier case studies suggested that further investigation of the 
single-item measure of perceived trust should be' undertaken to detennine whether a 
rating derived from a single-item measure might be considered a true representation 
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of the actual trust in a relationship. The multiple-item measure of trust that was 
developed to corroborate earlier findings was deployed: 
• in-situ, alongside the single-item measure being used with new case study 
subjects, Ml 
• retrospectively with subjects from the earlier case studies, M2 
Analysis of the data revealed a high level of correspondence between the results from 
deploying the single- and multiple-item measures of trust for both Ml and M2. The 
findings support the use of a single-item measure as a means to provide a true 
representation of the actual trust in a relationship, with some evidence to support the 
use of single-item measures as a means to represent the properties of success, respect 
I 
arid loyalty in relationships. Nevertheless, investigation into the validity of single-item 
measures for trust should be undertaken using both measures to provide further 
corroboration, while multiple-item measures should be developed for the properties of 
success, respect and loyalty to validate the suggested findings. 
The analysis of the results clearly supports the revised hypotheses formulated at the 
beginning of this phase of the investigation. For the research population, this means 
that successful relationships within product development are strongly and 
significantly correlated with trust, respect and loyalty. Associating success with trust 
, . 
has some research provenance and has been further confirmed: the identification of 
loyalty and respect being as important as trust in relationship success is a new 
contribution of this research and highlights that these concepts may be worthy of 
further investigation. 
The investigation also demonstrated significant correlation between success in a 
relationship during product development, the relationship's age, and the extent to 
which individuals in the relationship had a common background or a wider social 
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context to the relationship. These findings are again important to contributing to a 
field of research that is not yet highly developed. 
7.8 Chapter Summary 
The chapter began with a review of the revisions carried out to the data collection 
process as a result of the AS-IS case studies. Conducted in the context of action 
research studies with the collaborating organisations, embodiment of the revised and 
additional instruments was reported upon. The studies focused on investigation of 
improving information flow by increasing social capital through increasing the 
success of individual relationships, and found significant and high correlation 
between success in these relationships and the trust, respect and loyalty that they 
exhibit during product development. It also identified significant correlation between 
the degree of trust and success in a relationship and the longevity of that relationship, 
the extent to which the individuals share a common professional and educational 
background and the extent to which their relationship extends into a non-work 
context. The chapter concludes with a review ofthe implications for further research. 
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Chapter Eight 
Contextualising the research activities 
The previous chapters have described the collection and analyses of data carried out 
in the context of case studies' research within the collaborating organisations from 
industry. This research was conducted through a series of investigation phases, each 
of which provided valuable insight to the development of the managerial tool and to 
progression through the research process. The matrix in Table 8.1 relates the 
organisational case studies to the phases of research investigation, and includes a 
unique identifier in its final column for ease of later representation and discussion. 
Research Phase Organisation Case study SUb-study Unique Identifier 
Pilot study B 1 PS 
AS-IS studies: A 1 CS1 
B 1 CS2 
C 1 i CS3 
ii CS4 
Action research studies: A 1 CS5 
2 CS6 
3 CS? 
B 1 CS8 
i CS9 
C 1 CS10 
A 4 CS11 
Table 8.1 Matrix of case studies, phases of the research investigation & case study identifiers 
The audit trail in Figure 8.1 provides a summary of the main activities undertaken in 
this research, relative to the main outcomes from each of the research stages. 
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Figure 8.1 Overview of research activities and outcomes 
Additional activities that were carried out are summarised in table form in Appendix 
U. An overall timeline for the activities undertaken during this research is also 
included in Appendix U. While verbatim inclusion of content is beyond the scope of 
these discussions, the implications of outcomes and results for each research stage and 
additional activity have been identified and reviewed in the summaries of previous 
chapters. 
8.1 Theory development in context 
The most successful/most trusting relationships were observed to be comprised of the 
characteristics shown in Figure 8.2 [PS, CS 1 - CS 11]. 
• daily/weekly contact in relationships 
• initial method of contact - face to face/telephone, although subsequent interaction 
may be via email 
• contacts meet outside work by arrangement 
• network owners share some commonalties with contacts 
• length of relationship - 5 years or more 
Figure 8.2 Characteristics of the most successful/most trusting relationships 
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It was further observed that the least successful relationships use email as the main 
method of maintaining contact, with little or no evidence of prior face-to-face 
interaction [PS, CSl - CS4]. Earlier findings in Chapter 6 reported the use of em ail to 
avoid verbal communication (face to face or telephone) with potentially difficult 
contacts [CS2). The concept of managing relationships featured strongly at this point 
and, rather than avoidance, individuals were encouraged to concentrate efforts and 
manage the relationship to better effect. The subsequent training provided by the 
organisation on managing relationships is summarised in Appendix C. 
The overall results from statistical analysis of the data collected in the Rate-Re-rate 
activity, Table 7.3, show an increase of 4.22% in the aggregate success in 
relationships and 0.99% increase in the aggregate trust. Taken in conjunction with the 
training provided as a direct result of applying the managerial tool, this evidence also 
supports assumption two from Chapters 1 and 3, and provides further support for 
hypotheses H6 and H7. 
Comparative analysis across network topologies [CS5-CSll] supported the concept 
of differences in perception that had been revealed by earlier studies [CSI-CS4]. 
Figure 8.3 shows this concept exemplified by the construct resulting from the links 
reported by A and B with each other, together with their respective links with C, 
where the thicker the line, the greater the perceived level of success. Perceived trust is 
denoted by the colour of the line, where red depicts no trust at all and green depicts 
very much trust. The location of the arrowhead denotes the origin and direction of the 
reported link. The arrowhead on the line that links A and C, for example, denotes A's 
perception of the levels of success and trust in the relationship with C. 
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Thus: 
• A reports no trust at all for/success in the 
relationship with C, while B trusts C very 
much and perceives a very successful 
relationship in terms of outcomes 
• While A trusts B very much and perceives 
the relationship as very successful in terms 
of outcomes, B reports no trust at all for A 
and perceives no success at all from the 
Figure 8.3 Differences in perception relationship in terms of outcomes. 
Perceived levels of trust and success in own and mutual relationships were observed 
to differ within and between individuals, within and between project teams, and 
within and between organisations [pS, CS I-CS 11]. While adhering strictly to the 
agreed policy on personal network confidentiality, the comparative analysis of 
network topologies unveiled a wealth of information for discussion in focus groups 
and reviews that, in turn, further informed tool development [Appendix C, H, L, S U]. 
Refinement to the data collection process progressed through a series of iterations 
such that a range of alternatives were developed for gathering information, articulated 
by the following methodologies: 
Option 1: initial activities undertaken within a full day workshop: trust-building and 
information gathering in the morning - review and discussion of the 
resultant data in the afternoon [CS5 - CS?]. 3D rough draft visual 
representation of the network topology constructed over an extended lunch 
period that presented a snapshot of team interaction for immediate 
discussion. A validated computer-based version was produced at a later 
date, utilising a range of software packages for subsequent printing of AI-
size full-colour maps. 
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Option 2: initial activities undertaken within a consecutive two-day workshop: trust-
building and information gathering the first day - review and discussion of 
the resultant data the second [CSll]. Computer-based visual representation 
of the network topology constructed overnight utilising a range of software 
packages that presented a snapshot of team interaction for discussion. Later 
verified for subsequent printing of AI-size full-colour maps 
Option 3: initial activities undertaken over two single day/part day workshops: trust-
building and information gathering in the first - review and discussion of 
the resultant data in the second [CS8 - CSI0]. The information gathered 
was taken away and a validated computer-based version developed utilising 
a range of software packages to produce slides and/or AI-size full-colour 
maps: snapshots of team interaction for discussion at the second day/part 
day workshop. 
As the portfolio of large-scale snapshots increased so too did the opportunities for 
immediate comparison of networks, where appropriate [CS5 ~ CS7, CSll]. Such in-
situ data handling and display required innovatory methods for data collection that 
enabled comparative analysis of category contacts and the differing perceptions of 
mutual relationships, while ensuring data confidentiality [Appendix K: mapping pro 
forma; Appendix L: data collection instrument]. 
Workshop participants needed to feel confident about revealing highly-subjective 
personal perceptions, frequently in the company of some of the contacts to whom the 
information referred, safe in the knowledge that personal network data would remain 
between the researcher and the network owner and would not become part of the 
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public domain. Without the trust, respect and loyalty of the very network the 
researcher was trying to delineate, it may have been difficult to gauge these attributes. 
The introduction of face to face workshops for initial activities proved to be very 
important in establishing high levels of trust between researcher and research subjects 
[CS2, CS5 - CSll] - the swift trust of temporary groups (Meyerson, Weick et al. 
1996). The earlier review of trust in Chapter 2 shows swift trust exhibits less emphasis 
on feeling, commitment and/or exchange and more emphasis on action, where action 
strengthens, and is both an important antecedent and outcome of, trust (Jarvenpaa, 
Knoll et al. 1998). While high levels of interaction will reduce ambiguity and 
uncertainty and strengthen trust in temporary teams, Mayer predicts lack of action 
may be interpreted as lack of goodwill (benevolence), ability (to communicate) and/or 
reliability & honesty (integrity) (Mayer, Davis et al. 1995). For the necessary 
strengthening of trust to occur, therefore, it was extremely important for the champion 
(organisational driver) and the tool deployer (the researcher) to carry out, and be seen 
to carry out, the tasks agreed to and negotiated by all. This was evidenced by an 
increasing willingness of subjects to participate as the research progressed. Further, to 
provide the highly personal SUbjective perceptions central to the research activities 
[CSl - CSll, plus IRIA- IR8A, IRIB-IR7B, IRIC-IR7C, FG1- FG16 (Appendix U)]. 
8.2 Compendium of organisational benefits accrued 
Review of previous research and the findings reported in earlier chapters identified 
regular involvement of all participants to be an essential element of the trust-building 
and maintenance process. Focus group workshops/discussions (FGs) and interim 
reviews (IRs) featured at regular intervals with each of Company A, B and C during 
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the research, to which all respective subjects were invited. In general, interim reviews 
comprised the three stages shown in Figure 8.4. 
• Presentation ofthe findings 
• Organisational perspective 
• Discussion 
Figure 8.4 Stages of the interim reviews 
Presentation of the findings from an academic perspective enabled the researcher to 
show delegates how valuable were their contributions perceived, together with 
providing opportunities for focus group/workshop discussion that helped to inform 
future activities and further research. 
Extensive and readily available access to research subjects was provided by all three 
of the industrial collaborators throughout the current research. Notwithstanding the 
contributions of Company B [PS, CS2, CS8, CS9] and Company C [CS3, CS4, 
CSlO], the research with Company A provided greater opportunity for longitudinal 
review of the case studies that were undertaken and the impact upon the overall 
organisation from application ofthe managerial tool. 
Developed in association with Company C, the managerial tool's computer-based 
marketing and pUblicity presentation features vignettes of three Company A teams 
[CS5 - CS7]. The resultant large-scale network maps, snapshots of the three project-
based teams, facilitated review of the findings in terms of a storyboard, where each 
provided a catalyst for comparative analysis and discussion on the next. While these 
vignettes or example case studies are included in Appendix P, the key results, 
outcomes and benefits from application of the managerial tool are shown in Table 8.2. 
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CS5: Successful CS6: Failing CS7: Developing 
Results Very strong internal High degree of insularity in Strong links between and 
relationships within the the project team with strong from team members into 
team & extensive strong levels of trust and perceived the rest of the Organisation. 
links into the rest of the success. Nevertheless, But, already some poor 
Organisation. Effective use while being reliant on each relational links with key 
of the links into the rest of for clarification and support individuals in customer 
the organisation in terms of in the absence of such with Orgn. The team was newly 
information exchange. the client, it became clear in set up and, while some of 
Team leader not the main discussions that certain the relatively poor links 
hub of linking activity and members of the team had could be explained by a 
strong links measured in never met face to face lack of familiarity, the 
terms of trust and success before. paucity of others could not. 
to subordinate nodes. Links Very few interactive links Further discussions 
to Customer very strong between organisations with identified there had been 
(reciprocated anecdotally). low levels of trust in the personal interactions 
Regular, effective meetings interactions - depicted by between project team 
reported between key the plethora of red and members and Customer 
nodes both organisations. yellow connections staff on previous projects. 
Outcomes The study confirmed the It is important to get the With champion and 
hypothesis regarding the correct mix of technical and researcher help, project 
configuration of project interpersonal skills into a members analysed the 
teams in terms of technical project team from the start. perceived differences in the 
and interpersonal skills. It Relationships are the key to relationships and looked at 
clearly highlighted the need successful project why this should be.Strategy 
for effective team resolution. for team members with 
management and the As a result of the study, the stronger links to key client 
importance of reciprocated organisation has changed individuals act as conduits 
trust in the relationship the way in which it puts to build the trust/success 
between customer and project teams together, measures. Analysis used to 
supplier. focussing on the mix of target key relationships that 
interpersonal skills and should be forged between 
technical expertise. the two organisations 
Benefits of the tool: of the tool: of the tool: 
>measuring supply chain >understanding the team later reported: 
relationships importance of networking >strategy put into effect 
>organisationalleaming >identifying skills gaps >positive results 
>improving performance >identifying potential >improved internal/extemal 
for the Organisation: problems before they relationships 
>developing a bench- happen for the Organisation: 
marking exercise >facilitating the >measure trust and co-
>disseminating the development of 'get well' operation 
importance of effective plans for specific teams >identify key players 
networking throughout the for the Organisation: >exploit strategic contacts 
organisation >enabled 'closure' for the >kick-start team building 
>measuring customer team >integrate new team 
satisfaction >additional skills now members 
>adding value in customer sought in selection of >identify skills gaps 
relationship management team leaders 
>identify network gaps 
>changed team leader 
team >predict problems before 
>development of a bench- they happen 
marking exercise for >improve relationships with 
future projects alliance partners 
Table 8.2 Results, outcomes and benefits from application of the managerial tool 
Figure 8.5 provides example of the feedback presented by the organisational 
champion for Company A [!R8A] - a key member of the company's senior 
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management team. Presentation was in the context of organisational benefits accrued 
from/actions taken as a result of the tool's practical application within Company A 
[CS1, CS5-CS7]. 
an understanding of the importance of networking 
Benefits accrued from applying the tool <=) the ability to predict problems before they happen 
the ability to create a preventative action plan 
a 'get well' plan for specific team(s) 
additional skills now sought in selection of team 
leaders 
Actions taken as a result of application 
changed team leader team 
development of a bench-marking exercise 
production of short to medium term plans 
Figure 8.5 Benefits to the organisation 
The Company A champion tenninated the presentation by posing the following 
questions for subsequent discussion [FG12]: 
• How do we integrate networking into the everyday business? 
• How do we regularly assess network performance? 
• How do we spread the lessons learned? 
Table 8.3 summarises the responses generated by the resultant discussion. 
Response How to achieve 
Team network appraisal process regular health checks 
planned schedule generated from start 
Individual appraisals should address/encourage: 
network skills &abilities 
team roles & functions 
Create space to build networks 
to appraise networks 
Assist development of the team HR role 
adequate access to technical specialists 
inventory of people [team roles] 
disseminate lessons learned 
Table 8.3 FG12 discussion responses 
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The organisational learning accrued from participation in this research has been taken 
forward, with much of Table 8.3 implemented by the collaborating organisations per 
se, and by Company A, in particular. This evidence further supports assumptions one 
and two from Chapters 1 and 3, and provides further support for hypotheses HI to H7. 
Additional activities and procedures are planned for future implementation that will 
encourage the sharing of information and skills, together with provision of resources 
for the sharing of information and skills to occur. Periodic reappraisals of training 
needs are also planned to be carried out at negotiated and agreed intervals. 
Further support of the academic assumptions and hypotheses can be called upon from 
practical application of the managerial tool, evidenced by the synopsis of quotes from 
the industrial champions in Figures 8.6 to 8.8. 
"[taking part in the research] fundamentally helped us implement our business strategy" 
"moved to supplying the aero industry with major.pieces of structure ... looking back, didn't 
have the relationship with the customer to do that" 
"[used] elemental projects of the business to test. out [the managerial tool] ... from that to 
significantly develop the relationship and build it into a level of work where we're doing more 
conceptual engineering work with [the customer] ... now developing process and product and 
putting together a new factory to build [customer product]. Things we've done with [the 
research outcomes] have been fundamental to enacting that strategy and that route forwards" 
Figure 8.6 Company A: Director of Programmes (European Engineering Programmes) 
"Our interest is in deploying good organisational behavioural techniques alongside good 
process into organisations, to improve operations and performance· improvement. Going 
forward, we can see lots of opportunities through [the managerial tool] methodology to help 
companies improve project team performance in a large number of applications. 
Actively talking with a number of fairly high profile clients about deploying the methodology in 
a variety of applications, in partnership relationships as well as in general project 
performance. 
And we're excited looking forward that the [research output] will actually make a significant 
contribution in a variety of organisations to improve op,erational performance ... in time, we'll 
be able to start putting £ values around that operational performance improvement". 
Figure 8.7 Company C: Projects Operations Director 
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" ... inherited diverse team of managers whose job was to manage the supply chain for all new 
product introduction. Interesting challenge ... group did not operate asa team, did not have 
any formal, or working network between themselves ... fairly low performing group. 
Initiated a number of team building activities, integral to which was [the research activity]. 
Able to map relationships with key customers, [ ... ] projectteams relationships central to [the 
Organisation's] business operating in the UK, Fral1ce and the US. Clearly identified were a 
number of failings in the operation of the business, in that some of the key relationships they 
should have been nurturing, pursuing, working very hard at, didn't exist. 
One of the great outputs from the activity was to identify where I could realign their personal 
objective ... to target key supplier individuals and proactivelybuild relationships with these 
people ... start adding value to the business. It was incredibly successful, not only in terms of 
their personal effectiveness but also the effect that it had on the team as a whole. We exited 
the process with a very coherent, coordinated and motivated team. And I do put a verylarge 
on that to [applying the managerial tool]" 
Figure 8.8 Company B: Head of Programme Soureing 
Interestingly, the current research has outlived one organisational champion's career 
at the start of the research investigation. Company B' s champion has since moved on 
to the role of Director of Procurement for another organisation that operates in the 
global marketplace. Fortunately for the current research, retention of Company B 
support, whilst initiating and maintaining support for the research in his new role with 
the new organisation (Company D) remains close to the top of his list of priorities, 
evidenced by the quote in Figure 8.9: 
", , 
"[Company DUs also experiencing significant cultural, change. ,I'm looking forward to using the 
[managerial tool] principles to really start making the same sort of impact as we did with the 
[Company B] group". 
Figure 8.9 Organisational Champion (Company DJ: Director of Procurement 
8.3 The principles of the managerial tool 
Case study findings, focus group discussions and workshops and review outcomes 
informed the revision of the prototype tool structure from the initial 4-stage process 
proposed in Chapter 4, to the 7 -stage model that was further developed and tested by 
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the studies reported in Chapters 5, 6 and 7. The stages of the developed tool, together 
with the implications raised by the case studies and the elements for implementation 
are shown in Figure 8.10. 
Prototype I Case Study Implications I Implementation Flowchart 
Stage 1 
MET? NO EXIT • 
Pre-Cursor Pre-conditions ~~ Stage 2 NO 
Scoping Done? 
Study Information gathering ~~ 
Stage 3 Introduction/negotiation . NO 
Issues 
Agreed? .. 
On Boarding Schedules YES I 
t, 
Stage 4 Data collection instrument 
. YES Data Initial analysis More 
-Collection Face to face interviews inro? 
Stage 5 NO~ 
Data Quantitative Done? ~ Analysis Qualitative 
YES", 
Stage 6 Feedback 
Relationships Share Discussion YES EXIT 
-Findings Way forward managed? 
Stage 7 Action N0:-:=r 
Shape Guidance Done? N 
Networks Evaluation YES 
Figure 8.10 The 7-stage managerial tool 
Further development of the prototype into a fully operational tool involved a process 
resembling the structured design of computer programming methodologies and 
structured systems design techniques (Ingevaldsson 1979). Each of the seven top-
level stages was formulated into sub-levels of sequences, decisions or iterations, or 
any permutation thereof As reported in earlier chapters, the emergent iterative nature 
of the tool proved invaluable as the research progressed. Figure 8.10 also identifies 
the key sub-elements associated with each level of the model. 
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The results and implications of the contributions from the case studies and additional 
research activities to the development of the managerial tool are reviewed in earlier 
chapters. The following sections provide the detailed content resulting from the case 
studies and additional research activities for each of the managerial tool's stage 
elements. 
8.3.1 Stage 1: Pre-cursor 
8.3.1.1 Pre-conditions 
Analysis of the organisational motives for use should be carried out. All management 
levels with a potential involvement in the process, and/or the outcomes from the 
process, should reach a consensus of understanding and agreement about the purpose 
for deployment of the tool within the organisation. Furthermore, each individual 
manager should be committed to adhering to the consensus of understanding and 
agreement such that deployment of the tool, and/or the outcomes from its deployment, 
do not become subject to diversion in order to satisfy alternative personal and/or 
organisational agendas. 
A series of readiness gateways at strategic points in the formal organisational should 
also be negotiated successfully before deployment of the tool. Consideration should 
be given to the question of readiness for involvement of the organisation, of the 
individual managers and of the potential target group of individuals, in terms of the 
following questions: 
• organisational culture - is it open and supportive, does it engender trust? 
• organisation norms - is information sharing encouraged, where does the 
organisation stand on the question of information ownership? 
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• organisation/management commitment & support - preparedness for investment 
oftime and resources in the process? 
• commitment to confidentiality - preparedness for such commitment at 
organisation, management, team, individual level? 
• commitment to hands-off guarantee for all source data - preparedness for such 
commitment at organisation, management, team, individual level? 
• committed champion - availability of such, ie a driver of the process from within 
the organisation 
• facilitator/deployer of prototype mechanism - availability of such a person with 
essential personal and professional characteristics, ideally external to the 
organisation 
• guaranteed impartiality of deployer 
8.3.2 Stage 2: Scoping Study 
8.3.2.1 Information gathering 
Preferably carried out through a face-to-face meeting with the organisational 
champion, this element requires the tool facilitator/deployer to gather background 
information about: 
• the purpose for deploying the managerial, ie symptoms, perceived causes 
• the structure of the organisation, its background, culture, and organisational norms 
• organisational use of personality profiling within selection and recruitment 
strategy as demographic data for potential determining of propensity for prosocial 
behaviour 
• the target individual, group of individuals, team for deployment of the tool 
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• the location of the target individual, group of individuals, team role(s) within the 
organisation 
• the relationship categories of the target individual, group of individuals, team's 
personal network of work-related/role-related contacts 
• the framework of indicators against which the perfonnance of the 
individual/team/organisation can be measured prior and subsequent to tool 
deployment. 
8.3.3 Stage 3: On-boarding 
8.3.3.1 Introduction and negotiation 
This particular element should be carried out by the organisational champion and tool 
facilitator/deployer in a face-to-face situation with the target individual, group of 
individuals or team in order to: 
• introduce, infonn, and negotiate the aims and objectives of the process and to gain 
commitment from those involved 
• provide background and insight to the positive use and/or outcomes of use in 
evidence elsewhere internally/externally 
• identify the limitations of usefulness without the full participation of everyone 
present 
• engender an environment of confidentiality, trust, openness and support 
• provide evidence of commitment and support from the organisational champion 
• establish group dynamics and develop team building 
• confinn aims and objectives 
• gain personal profile data 
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• gain participants perception of organisational 'norms' related to openness, 
internal! external sharing of information, information ownership 
• introduce the data collection instruments 
• initiate the data collection process in an environment of mutual trust and support. 
8.3.3.2 Issues 
An extremely important element of the overall process is the ability to address issues, 
potential conflict and situations of mistrust as and when they may arise. The on 
boarding event enables the organisation champion and tool deployer to: 
• identify team/individual perception of role/work-related types of relationships 
• identify relevant content of the data collection tools and refine according to 
individual! group/organisation perspective 
• gain feedback on the subjects' overall perception of the current and forthcoming 
activities to ensure understanding. 
8.3.3.3 Schedules 
The committed and continued involvement of the data subjects to each stage of the 
process is essential for the successful deployment of the tool. In order to gain the 
commitment necessary, the tool's deployer should: 
• identify stages and establish timeline of dates for completion of stages 
• introduce concepts and identify/negotiate structure of follow-up interviews, le 
individual!sub-group/team 
• reiterate data collection instrument's distribution and return dates 
• negotiate and set follow-up dates in accordance with overall schedule, preferably 
for two to three weeks after cut-off date for return of data collection instrument 
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• adhere to, and be seen to adhere to all agreed dates and deadlines. 
8.3.4 Stage 4: Data collection 
8.3.4.1 Data collection instruments 
The exact content of the data collection process will have been defined in the scoping 
study. Dependent upon the requirements ofthe subject organisation, initial stages may 
incorporate the use of personality profiling inventories. Where inventories are to be 
deployed subjects should take part in a simple task designed to put them at their ease 
and that introduce the nature and purpose of the inventories being deployed. This 
should be followed with circulation of the inventories and subjects briefed on 
completion. Individual review of resultant type should follow, together with informal 
discussion of results, where appropriate and only at the behest and with the full 
consent of subjects. Follow up procedures that are relative to the chosen inventories 
and that are required to be undertaken should be identified and timelines for feedback 
agreed with the subjects concerned. 
Collection of personal network data comprises a 2-phase process where initial 
mapping should be carried out in a face-to-face situation, with a paper-based or 
electronic version of the survey instrument used as a follow-up. The process of data 
collection requires achievement of a balance between collecting enough data to be 
useful and being too comprehensive such as to discourage completion of the remotely 
administered survey instrument. 
For phase one, subjects should be provided with an A4 pro-forma on which to record 
their data (see Appendix K), duplicated where necessary. Subjects should return the 
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top copy directly to the research investigator for in-situ compilation of the team 
network and/or later production and analysis, where applicable. Subjects should retain 
the 2nd copy to complete an anonymised Al version of their personal network for in-
situ display and initial whole-group visual analysis. This phase of the data collection 
process would be difficult, albeit not impossible, to replicate in organisations that do 
not exhibit an openness of culture. 
The pro-forma uses relationships with individuals during the product development 
process as its unit of analysis, although relationships with individuals in other work-
related situations can be equally served by the same pro-forma: project teams, change 
management, inter-organisational alliances, for example. The pro-forma requires 
subjects to identify individuals with whom they interact during product development, 
to locate each contact in relation to category, and to rank each relationship in terms of 
its success and trust. The survey questionnaire should be circulated later as a follow 
up activity, preferably electronically for on-line completion and return. For each 
contact identified the questionnaire requires subjects to provide: 
• ratings for respect and loyalty 
• details ofthe relationship's age 
• the degree to which that person has a similar background 
• whether the relationship has a context outside the work environment, for example. 
A copy of version three of the survey instrument is provided in Appendix L. 
8.3.4.2 Initial analysis 
Initial analysis of responses to the two phases should be carried out to identify 
factors/issues for further clarification and, where appropriate, to identify the topics 
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and provide the focus for discussion in the subsequent face-to-face individual/small 
group interviews. 
8.3.4.3 Face-to-face interviews 
Individual and/or sub-group interviews should be carried out in order to: 
• identify potential issues and to enhance knowledge of the individual, sub-group 
and/or team role and to understand the subjects' perceptions of role. 
• identify issues not immediately apparent, if possible 
8.3.5 Stage 5: Data analysis 
8.3.5.1 Quantitative analysis 
Quantitative analysis should be carried out on the data to determine the shape of the 
network (its topology), and to identify the network's hubs and citation indices. 
Statistical analysis should also be conducted to investigate: 
• the existence of commonalties and disparities 
• the strengths and weaknesses of individual, sub-group, team relationships 
• the degree of success, trust, respect, loyalty etc between individuals and mutual 
contacts 
• the degree of success, trust, respect, loyalty etc between individuals and non-
mutual contacts 
• the degree of success, trust, respect, loyalty etc within the team, where appropriate 
• the role, responsibilities and location within the formal structure of contacts in 
personal networks 
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Further analysis should be conducted in response to the organisational, team, andlor 
individual aims and objectives that were determined during the scoping study, on 
boarding and data collection stages. 
8.3.5.2 Qualitative analysis 
Review of the qualitative data from the individual andlor sub-group interviews should 
be carried out: 
• to further inform the quantitative analyses 
• to place the findings in context 
• to identify potential issues for further investigation and clarification 
• to enhance understanding 
• to enhance knowledge of the individual, sub-group andlor team role and to 
understand the subjects' perceptions of role. 
8.3.6 Stage 6: Share findings 
8.3.6.1 Feedback 
Ideally, the tool deployer and organisational champion should carry out feedback with 
all subjects present. 
8.3.6.2 Discussion 
Presentation of the feedback should be followed by whole group discussion of the 
issues and implications that have arisen from the stages of tool deployment to date. 
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8.3.6.3 The way forward 
The aim of the discussions should be as a lead in to identifying the way forward, ie to 
investigate ways in which the individual, group of individuals or team can develop or 
improve personal networks and manage relationships more effectively. 
Discussions may incorporate prompts for further training, eg NLP, psychology, 
motivation, dealing with problem relationships. 
8.3.7 Stage 7: Shape networks 
8.3.7.1 Action 
Responsibility for this element of the process is at the Organisation, Management, and 
possibly Tool Deployer level. Interaction with the team/group/individual is required at 
this stage to conduct an appraisal of training needs and identify what provision of 
training is required. Where appropriate, procedures should be put in place that 
encourage the sharing of information and skills, together with provision of resources 
for the sharing information and skills. Periodic reappraisals of training needs should 
be carried out at negotiated and agreed intervals. 
8.3.7.2 Guidance 
Information and guidance should be made available for subjects to have the level of 
knowledge upon which to make decisions about personal needs for training. 
Availability of training courses should be advertised to all subjects. 
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8.3.7.3 Evaluation 
Evaluation of the training provision should be carried out in association with the 
team/group/individual undertaking the training. In addition, an evaluation/appraisal of 
the skills learned through training, and the work-related application of such, should be 
carried out in relation to the team/group/individual. 
8.3.8 Instruments for collection and analysis of data 
The methodology developed for the face-to-face part of the data collection process -
Stage 4 of the model- is included as Appendix K. 
The remotely administered second part follow-up survey, version three of the data 
collection instrument, is provided in Appendix L. 
The revised infrastructure for analysing personal networks - Stage 5 of the model - is 
contained in Appendix J. 
8.4 Summary 
The managerial tool has been used to identify the networking building strategies of 
individuals and the skills required for effective relationship management in others; ie 
to shape the relationship networks of individuals and improve their effectiveness in 
their jobs. 
The design and implementation of a use-friendly exploitable format for the prototype 
mechanism has been investigated in association with Company C, with marketing 
materials produced in the form of a commercial sales brochure and computer-based 
presentation. Additional work has also been undertaken to determine the myriad use 
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of the developed tool and to further define its potential as a managerial tool for 
harnessing the power of relationship networks to improve product development 
performance, within and/or external to an organisation. 
Evidence presented in this and previous chapters has catalogued application of the 
managerial tool in a range of complex environments at the forefront of global 
manufacturing. Summary of the benefits accrued from application with the partner 
organisations, together with exemplars of the myriad applications where the tool has 
been observed to improve performance, is presented in Appendix P, although this is 
by no means an exhaustive list. 
Findings have been disseminated through a succession of interim reviews with the 
individual collaborators, through participation and presentation of working papers at a 
series of international conferences, and through major project reviews. The major 
reviews have involved participation by representatives from the formal industrial 
collaborators, together with informal contacts from industry and academia. 
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Chapter Nine 
Conclusions and Recommendations for Future Research 
9.1 Introduction 
This chapter concludes the research findings and the theoretical and practical 
contributions made to knowledge with recommendations for future research. 
9.2 Research conclusions 
Analysis ofthe results of the investigations undertaken in this research supports extant 
theory on associating success with trust (Bouty, 2000; Athaide & Stump, 1998; 
Landry, 1998; Smart, 2001). The findings reported in earlier chapters show that 
success, in terms of outcomes, has strong positive correlation with the level of trust 
felt by the individual for the contact partner in a relationship dyad [Chapter 6: 
network pattern 1]. Thus, the ability to build trust in relationships is a key factor of 
relationship management, support for which can also be drawn from the work of 
Beckett-Camarata (Beckett-Camarata, Camarata et al. 1998). 
Smart observed that a relationship is the contextual unit within which the informal 
organisation operates during product development activity, and that "building a link 
through informal relationships was often reported to be a major contributor to product 
development project success" (Smart, Brookes et al. 2000). Based on the findings 
reported earlier, product development performance is a function of the effective effort 
to build trusting relationships that, in turn, is representative of an individual's ability 
to create and manage relationships effectively (Kannan, Tan et al. 1998; McKenzie, 
2001). Further evidence suggests that effective relationship management performance 
can be measured in relation to an individual's effectiveness in their job. While this 
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was not supported by the results of comparative analysis with organisational measures 
of performance, the qualitative evidence presented earlier in Figures 8.8 and 8.9 
provides both practical and operational support. 
It was observed that the extent, nature and status of the relationship dyads in personal 
networks differ between individuals [Chapter 6: network pattern 6]. Earlier findings 
suggested that building an effective network of trusting relationships is also, among 
other features, a function of an individual's personality and that personality may 
provide further explanation for differences in perception. While the evidence reported 
in Chapter 7 is inconclusive, the results of further investigation provide some support. 
Reported on in Chapter 3, certain precautionary measures were taken to guard against 
research/researcher influence on the sample population. Despite these measures, 
however, the positive change expressed in the Rate-Re-rate findings shown in table 
7.3 could be due to the Hawthome effect. Further investigation would be required to 
test the validity ofthese results with subjects being re-tested after an agreed interval. 
The relationships investigated in each of the case studies seemed to be context 
sensitive. Subsequent and more widespread application of the tool would need careful 
planning and facilitation to ensure the specific needs of the target organisation/team 
are addressed. Moreover, the sample organisations adopted different approaches, had 
different purposes for use of the managerial tool and differed in its deployment. For 
the managerial tool to be sufficiently generic such that it could be applied in any 
organisation, the findings support development from the original 4-stage process 
shown in Chapter 3: Figure 3.4. Described in Chapter 8 (Figure 8.10), the resultant 
tool incorporates the user participation and feedback iteration advocated by soft 
systems theory (Checkland 1988; Edge 1988). 
Positivist critiques of the case study approach stress the difficulty of generalising 
across the wider population from the data and findings of a single case. However, 
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access to multiple cases for the purposes of this research proved of considerable 
benefit in allowing generalisations to be made with a high degree of confidence, 
particularly in the concurrent development of the tool itself Consistent patterns in 
data from the multiple case studies were identified, enhancing the robustness of the 
findings and assisting to further develop the theory of how to exploit the informal 
organisation to improve performance. Nevertheless, additional investigation using a 
large representative sample and testing in both a qualitative and quantitative manner 
will further enhance the hypothetical and theoretical developments. This will serve to 
increase confidence in the findings and improve the ability for generalisation. 
Further evidence supports myriad use for the managerial tool, external to that of 
product development and project performance. Review of previous research in 
Chapter 2 reported upon application of the SNA approach to analyse organisational 
interactions and communications, and its use with reference to project management 
(Mead, 2001), workplace performance (Mehra, Kilduff et al. Mar 2001), and 
information exchange (Haythornthwaite, 1996), for example. Research suggests, 
however, that organisations should not only recognise the informal network but also 
know how to identify and direct it. Application of the generic model in Figure 8.10 
would extend SNA and enable organisations to map the informal interactions and 
communications that occur within and between its individuals and groups, wherever 
their location in, or external to, the company. Moreover, by applying this model 
organisations may learn to harness the positive aspects of the informal organisation, 
while managing the negative to improve networked relationships: ie shaping the 
informal organisation network to improve all aspects of performance. 
The case studies reported upon in earlier chapters also highlighted a number of issues 
that would impact upon any further deployment of the managerial tool. Managers 
wishing to apply it within their organisation should have a clear understanding of 
how, when and where it may be utilised (Clark and Wheelwright, 1995). Evidence of 
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organisational commitment to all stages of its deployment should be clearly visible 
and documented. A person committed to the process - a 'champion' within the 
organisation - is essential to drive the process, and a clear purpose for use of the 
managerial tool and how its results will be used should be communicated to all 
participants at the start (Argyris, 1962; Hardt and Brynteson, 1999). The facilitator or 
'deployer' of the model should be external to the organisation to maintain 
confidentiality of data subjects' personal information (Svenke and Goslinga, 2003). 
Opportunities should also be provided to ensure the building of trust between the 
research subjects, the organisational champion and the facilitator of the managerial 
tool's use within the organisation, particularly at the start of the process (Herzog, 
2001). 
9.3 Update of research hypotheses 
The research activities described in previous chapters have informed the development 
of a managerial tool that allows organisations to obtain a boundary-based view of 
product development. The investigations have provided interesting insight to the 
product development process and to the human behavioural dynamics of the 
organisation value chain. Through explicit recognition of informal organisational 
networks, this research has offered a novel perspective on alternate mechanisms to 
significantly improve product development performance. It has done so through 
empirical investigation of the following hypotheses: 
HI Organisations that acquire and exercise capabilities to overcome boundaries in 
their organisational structure can improve product development performance. 
H2 Organisations that acquire and exercise capabilities to exploit the informal 
organisational network can overcome boundaries in their formal organisational 
structure. 
H3 Organisations that acquire and exercise capabilities to visualise the informal 
organisational network can exploit the network to improve product 
development performance. 
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H3.1 The infonnal organisation can be visualised usmg single-item 
measures for: 
H3.1.1 success 
H3.1.2 trust 
H3.1.3 loyalty 
H3.1.4 respect 
H4 Organisations that recognise the importance of successful relationships in 
product development can acquire and exercise capabilities to exploit the 
infonnal organisational network. 
H4.1 Successful relationships between product developers positively 
correlate with the levels of: 
H4.1.1 trust between the developers 
H4.1.2 loyalty in the relationships 
H4.1.3 respect in the relationships. 
H4.2 Longevity of relationships between product developers positively 
correlates with relationship success. 
H4.3 A shared common background between product developers positively 
correlates with relationship success. 
H4.4 Relationships between product developers in a wider social context 
positively correlate with relationship success. 
H5 Successful and trusting relationships between product developers positively 
correlate with: 
H5.1 the behavioural type of product developers 
H5.2 the team role(s) of product developers 
H5.3 the job-related effectiveness of product developers 
H6 Organisations that facilitate product developers' use of their own networks of 
relationships can improve product development perfonnance. 
H7 Organisations that provide product developers with the skills and opportunities 
to enhance their own networks of relationships can improve product 
development perfonnance. 
The matrix in Table 9.1 relates the evidence and degree of support to each hypothesis 
and part thereof. 
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Supported Partially Inconclusive Not Qualitative 
supported evidence supported support 
HI PS, CS1-CS4 
H2 PS, CS1-CS4 
H3 PS, CS1-CS4 CS5-CS11 
H3.1 CS5-CS11 
H3.1.1 CS5-CS11 
H3.1.2 CS5-CS11 
H3.1.3 CS5-CS11 
H3.1.4 CS5-CS11 
H4 PS 
H4.1 CS1-CS11 
H4.1.1 CS1-CS4, 
CS5-CS11 
H4.1.2 CS1-CS4, 
CS5-CS11 
H4.1.3 CS5-CS11 
H4.2 CS5-CS11 
H4.3 CS5-CS11 
H4.4 CS5-CS11 
H5 CS2, CS8 
HS.1 @ 
HS.2 @ 
HS.3 @ CS2, CS8 
H6 CS5-CS11 CS1-CS11 
H7 CS5-CS11 CS1-CS11 
Table 9.1 Update of hypotheses 
9.4 Research findings 
Further salient features resulting from the research identified differences in perception 
as being crucial to the investigation. Contrary to what may be considered a desirable 
outcome, it is not necessary to have hard measures to bring varying perceptions into 
line. Perceptions are highly personal and are what informs the whole process. 
Mapping the perceptions as network topologies is the means for identifying potential 
problems and identifying ways forward, ie the network map is a catalyst for 
discussion rather than being an end in itself. Furthermore, despite evidence to the 
contrary from SNA literature, dense trusting networks are not necessarily good. The 
question of group think was shown to have negative impact in the failing project 
vignette (Appendix P). 
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The findings from this research clearly support the hypotheses formulated at the 
beginning of the investigations. For the research population, this means that 
successful relationships within product development are strongly and significantly 
correlated with trust, respect and loyalty. Associating success with trust has been 
shown to have some research provenance and has been further confirmed: the 
identification of loyalty and respect being as important as trust in relationship success 
is a new contribution of this research and highlights that these concepts may be 
worthy of further investigation. 
It is also important to remember that correlation does not imply causation. Whether 
trust, respect and loyalty are antecedents of a successful relationship or whether the 
opposite is true is difficult to identify. The actuality may lie in a virtuous circle of 
ongoing reinforcement between these factors (or even a vicious cycle if levels of 
success, trust, respect and loyalty begin to decline.) The research investigation has 
also demonstrated significant correlation between success in a relationship during 
product development, the age of the relationship, and the extent to which individuals 
in the relationship have a common background or a wider social context to the 
relationship. These findings are again important to contributing to a field of research 
that is not yet highly developed. 
9.S Conclusions 
The question must be addressed as to how far the findings can be extended from this 
population to product development activity in other contexts. This research was 
carried out in enlightened organisations: the same access to product developers over 
such sensitive issues would not be forthcoming in every environment. However, this 
does not negate the application of the findings in these environments: it just means 
that it would be very much more difficult to obtain the data to confirm them. 
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A second point to note is that product development in the collaborating organisations 
was a technically challenging and complex activity. Where product development is 
not such a complex activity, the need to involve other people in decision-making will 
be less and, therefore, the importance of enhancing social capital through successful 
relationships may be reduced. 
Previous work reported in earlier chapters has indicated that organisational solution to 
improving information flow, and hence decision-making during product development, 
should not be confined to alterations to formal structural units. Attempts to improve 
must also take into account the importance of the network of relationships that create 
the social capital of the product development activity. This research has highlighted 
that improving social capital in product development, and making relationships 
between individuals more successful, will be enabled by raising levels of trust, respect 
and loyalty. 
The work presented in this research could lead to an intriguing conclusion: improved 
decision-making during product development may be significantly served by 
improving levels of personal integrity in product developers. Furthermore, it has 
indicated that level of success and trust in relationships are raised by ensuring that: 
• relationships have longevity 
• relationships have their foundations in a common history 
• relationships have a continued existence outside the context of paid employment. 
The managerial implications of these findings are challenging. None of these factors 
lie in the direct control of product development management. 
Product development managers will need to develop sensitivity to existing successful 
relationships that are already in place and leverage these by taking them into account 
in their design of formal organisation. Similarly, product development managers may 
seek to improve the shared professional history of their employees by considering 
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seconding people to different disciplines. They may also seek to improve the chances 
of relationships carrying-on outside the workplace, through social events or even 
through more creative solutions, for example. Working on a cross-functional project 
team may be a good way of improving all three of these attributes. All of these 
avenues, however, are long term solutions. Perhaps product development managers 
will need to take an honest and patient viewpoint on how long it may take to improve 
information flow and decision-making during product development. 
9.6 Contribution of the research 
9.6.1 The industrial community 
The issues addressed by this research are germane to organisations across all 
manufacturing sectors where product development activity is significant. The benefits 
of effective product development to overall company performance are widely 
recognised. Companies spend considerable effort organising, and frequently re-
organising, their formal organisational structures to achieve effective product 
development. Through its explicit recognition of informal organisational networks, 
this research offers a novel perspective on alternate mechanisms to significantly 
improve product development performance. 
Given the importance of product development as a strategic activity and the needs of 
industry, this research has produced significant deliverables for each of the 
collaborating organisations throughout its own life cycle. Both Company A and 
Company B have benefited from the research activities by using the prototype tool to 
improve the performance of their product development systems. Company A and 
Company C have also benefited from using the tool to enhance the capabilities of the 
engineering resources that they provide to their customers. Company C has further 
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benefited from having access to current research and through assisting in developing 
an approach that has development interest for its own and its client organisations. 
This research has made it possible to influence the shape of the informal network, 
evidenced by the initial research work undertaken with Company B that was 
described earlier in Chapter 5. This identified an extremely significant omission of 
contacts from the organisation's supply chain and also provided the organisation with 
valuable insight to the group's perceptions of what constitutes the building and 
maintenance of good relationships. Subsequent feedback and discussion lead to 
deployment of the outcomes to pro actively manage the interrelationships of the 
organisation's managers. In later stages of the research, the organisation was able to 
identify where and how to realign the personal objectives of team members, to 
support the targeting of key supplier individuals and to assist with proactively 
building relationships with these people. Effectively, as a result of this research the 
strategic sourcing team "added value to the business" (Company B: Head of 
Programme Sourcing). 
While 'added value' in economic parlance is considered to be the difference between 
the price a customer pays for a product and the total input costs for its production, in 
this context it refers to further benefits accrued. In the relationship between Company 
A and its customer in the case study outlined in Chapter 8.2, for example. Added 
value was accrued by both Company A and its customer in terms of significantly 
developing the relationship and building it into a level of work where it could 
undertake more conceptual engineering. Prior to this research, the organisation "didn't 
have the relationship with the customer to do that" (Company A: Director of 
European Engineering Programmes). For the customer, the benefits are evident in the 
more effective and productive working relationships it now has with Company A. 
From participation in the research Company A also understood the importance of 
getting the correct mix of technical and interpersonal skills into a project team from 
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the start. What emerged for Company A is that relationships are the key to successful 
project resolution and, as a result of the case study described in Chapter 8.2, the 
organisation has changed the way in which it puts project teams together, focussing 
on the mix of interpersonal skills and technical expertise. In certain cases, changing 
the leader of a particular team. Additional skills are now also sought by the 
organisation in its recruitment and selection ofteam leaders to ensure the continuation 
of improvements to team performance that was facilitated by this research. 
The research work undertaken with Company A identifies further improvements to 
organisational team performance as being achieved by the ability to: 
• target key relationships that should be forged between individuals, between teams 
and between organisations. 
• identify key players in own team and the teams of others 
• exploit strategic contacts 
• kick-start team building 
• integrate new team members 
• identify skills gaps 
• identify network gaps 
• predict problems before they happen 
9.6.2 The academic community 
A considerable amount of research work has been expended on understanding 
informal organisations but relatively little has been devoted to developing ideas to 
proactively harness their power, especially in the context of product development. 
This research, therefore, addresses an under researched field that has potential 
implications for all areas where the informal organisation plays a significant role. 
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9.6.3 Dissemination 
Dissemination of the research findings has taken place with both academic and 
industrial audiences, and a series of conference and journal papers have been 
published both here and in the United States. 
A series of workshops for senior industrialists and academics have also taken place 
using the collaborating companies case-study experiences. 
A key feature of this research has been the concurrent engineering of the managerial 
tool with Company C, utilising their extensive expertise in this area. By these means, 
the research activities have produced a tool that is extremely market focused and 
capable of full exploitation. 
9.7 Recommendations for future research 
The strengths and limitations of the research process used in this investigation were 
introduced in Chapter 3 and further discussed in the context of the activities 
undertaken as the research progressed. The recommendations that follow aim to build 
on the strengths of the research findings and reduce the limitations of the process with 
new research populations. 
The current research was undertaken with a research population from across different 
organisations to gain access to multiple cases and proved of considerable benefit in 
allowing generalisations to be made with a high degree of confidence. Nevertheless, 
using a large representative sample and testing in both a qualitative and quantitative 
manner will further enhance the hypothetical and theoretical developments. This will 
serve to increase confidence in the findings and improve the ability for generalisation. 
While the data from the personality inventories that were deployed are of some 
interest, the results proved inconclusive and neither support nor refute the connection 
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between personality and successful, trusting personal networks. Extensive 
investigation into the role of personality in the building and maintenance of successful 
and trusting relationship networks should be undertaken. 
The findings support the use of a single-item measure as a means to provide a true 
representation of the actual trust in a relationship, with some evidence to support the 
use of single-item measures as a means to represent the properties of success, respect 
and loyalty in relationships. Nevertheless, investigation into the validity of single-item 
measures for trust should be undertaken using both measures to increase confidence in 
the research findings and the ability to generalise across a wider population. 
Furthermore, multiple-item measures should be developed for the properties of 
success, respect and loyalty to corroborate the suggested findings. 
Evidence has catalogued application of the managerial tool in a range of complex 
environments at the forefront of global manufacturing. Summary of the benefits 
accrued from application with the partner organisations, together with exemplars of 
the myriad applications where the tool has been observed to improve performance, is 
given in Appendix P, although this is by no means an exhaustive list. 
The qualitative evidence in Figure 8.7 supports expansion of tool application from 
general project performance into use with alliance partnerships. Thus, additional work 
should also be undertaken to determine myriad use of the developed tool and further 
define its potential as a managerial tool for harnessing the power of relationship 
networks to improve performance within and/or external to an organisation. 
The findings clearly support that successful relationships within product development 
are strongly and significantly correlated with trust, respect and loyalty. The 
identification of loyalty and respect being as important as trust in relationship success 
is a new contribution of this research and these concepts should be further 
investigated. 
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The findings also demonstrate significant correlation between success in a 
relationship during product development, the age of the relationship, and the extent to 
which individuals in the relationship had a common background or a wider social 
context to the relationship. These findings are again important to contributing to a 
field of research that is not yet highly developed and should also be investigated. 
Further issues beyond the remit ofthe current investigation have arisen as the research 
progressed. The question of normalising responses for company culture should be at 
the forefront of further research. Investigation of whether definition of what makes a 
good networker can be construed as someone who is willing to work outside his or 
her comfort zone should also be undertaken. 
An important outcome from the failing project vignette posits the theory that what 
makes a good network is contingent upon the product or project itself. Further 
research should investigate this hypothesis using a large representative sample in 
manufacturing and other industries and testing in both a qualitative and quantitative 
manner. 
Finally, to reiterate the desirable objective put forward in Figure 8.7, investigation of 
the Balance Sheet and Profit and Loss effects of good networks, and good networkers, 
should be a prime motivator for further research undertaken on harnessing the power 
of infonnal networks to improve performance. 
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Appendix A 
Agenda for Interviews: 29/07/01 
Thanks for attendance 
Introductions: 
~ Researcher 
~ Project 
o Improve product development performance 
o Interrelated: speed, cost -7 quality (customer) 
Long History documenting: 
~ Formal organisation: 
o structural changes - function/product-based, matrix, teams etc 
o change management programmes: BPR, CE, TQM, SQM, TQD etc 
o -7 re-organising for "better" results - interviewee involved in examples? 
Witnessed effects? Experience of positive/negative effects plus costs 
involved? 
o BUT - however 'formally structure' organisation, boundaries exist? 
Recent research (forerunner to POINTER) in car industry took the work of 
Henderson (Sloan inst ofmgt @ MIT, USA) as its premise for investigation. 
ie not matter how org'ns formally organised - the informal organisation is 
used to overcome boundaries. 
WTB concluded that despite a series of major and minor changes to formal 
structure over 20 year-period, the informal organisation consistently engaged 
to achieve results - ie the informal organisation was mechanism used to 
overcome the boundaries of the formal organisational structure. 
~ Informal organisation also: 
o Social networks at work in organisations - the informal organisation! 
o Recognition dates back to late 19th/early 20th centuries - eg 
Rowntrees/Cadbury's worker 'villages', Hawthome experiments (USA) 
etc 
o Originally in schools of Sociology, Behavioural Science, Psychology -
this work raised questions of credibility, value to organisation, cost 
effectiveness, worth and how results used/employed by companies 
o latter part of 20th century moved into domain of Management theory and 
practice - gaining in credibility and momentum 
o to date, research looking at recognition of value of inform all social in 
product development - little, if any work done further than that 
EPSRC funded POINTER stems from WTB and Henderson's research: 
~ recognise the importance of the informal? Some companies address by 
'collocating' team members to facilitate easier and more rapid communication-
'lead horse to water' etc 
~ establish feasibility of 'harnessing the power' of informal network? 
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Lboro fortunate: Industrial collaborators -long way down line of 'recognition', 
committed to project concept, its research and providing assistance in developing a 
prototype tool for use by the individuaVthe company! [one partner will use as part of 
SD in own org'n - assist in identifying/enhancing personal networks, if possible] 
Stages: 
~ AS-IS - your involvement with me (researcher), data collection, mapping 
'actual' 
~ Analysis: 
o me 
o you, the individual- follow-up eg now 
o the company 'group of respondents' - presentation/feedback, 
workshop on outcomes, your help etc 
o Pointer's collaborators overall 
o Wolfson School and Lboro Uni 
~ Develop prototype - paper-based? Software? Stand-alone? Facilitated? Etc 
~ collaborating organisations to provide arena to test prototype 
~ Disseminate: workshops, reports, publications, papers etc 
IPRlNDA: 
~ Ownership of networks anonymous - generalised feedback/documentation 
~ Info provided to me is confidential- remains between the two of us/specific 
data relating to individual not disseminated 
~ UNLESS you wish it to be otherwise 
~ I will always seek permission from 'info owner' 
DPA: info in public domain anonymised/generalised 
Use of recorder? Notes? - objections? 
Discussion topics: 
1 S t truc ure 0 f'f; orma . f , . hih organlsa Ion III w c k? you wor 
Function-based? how achieve product 
development in that 
environment? 
Product-based? Teams Single-proj ect? Collocated/dispersed? 
etc? Travel involved? How 
manage time/contact etc? 
Multi-project? How divide 
commitment/manage 
time/contact etc? 
Matrix? How achieve product 
development in that 
environment? 
Mix? How achieve product 
development in that 
environment? 
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2 H d'd OW I ?F you come mto current post, rom: R 'h emam m contact WIt : 
Another organisation? Same level/market? Former colleagues from 
Other level/market? other organisation(s)? 
Education? Peers from education: 
same organisation? 
Other companies? 
Within this company? Same level? Colleagues from previous 
Another level? posts in organisation? 
2a, How long with this organisation? 
3, View of the 'formal structure' in relation to the work you do? 
I Help? Benefits? 
I Hinder? BarrierslProblems? How overcome? 
4 In n h rea I y, owmuc h' h f h t 0 W a you ac leve tak I t t '? 'thi th 'D espJacewI n e orma s ruc ure , 
All? Meetings, reports etc? 
Some? Personal network? All in own organisation? 
Some External to own 
org'n? 
None? Personal network? All in own organisation? 
Some External to own 
org'n? 
5, Do the informal work-related interactions you have take place with: 
Others in the organisation? Same level as you? Trust, respect, loyalty 
Other levels? issues? 
Reciprocal? ie Do others 
also come to you for 
advice, resources, 
assistance etc? 
Family? Ditto? 
Colleagues in other Same level as you? Trust, respect, loyalty 
organisations? Other levels? issues? 
Reciprocal? ie Do others 
also come to you for 
advice, resources, 
assistance etc? 
6, Dolhow much do personal interactions (not work-related) inform/influence issues 
related to your work? Trust, respect, loyalty - levels? Relates differently to 
different/individual contacts? 
7, Anything you want to raise with/ask me? 
8, Questionnaire completion/return? 
9, Density/closeness extension to questionnaire - completion? Willing to? 
10, Thanks plus what happens next! 
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Appendix B 
AS-IS Research Statistical Analyses 
Factor Analysis 
~arlable Initial Extraction 
FREQ 1.000 .421 
pRIG '.000 .226 
INSTIG 1.000 .521 
OTHER 1.000 .624 
MEANS 1.000 .673 
SUCCESS 1.000 .705 
IRUSI 1.UUU .818 
RESPECT 1.000 .794 
LOYALTY 1.000 .751 
EXWORK 1.000 .555 
HISTORY 1.000 .662 
Rl::L_AGl:: 1.UOO .608 
~TRENGTH 1.000 .667 
Table l31 Factor analysis: Commul1alities 
Initial %of Cumulative Extraction Sums %of Cumulative 
Component Eigen Variance % of Squared Variance % 
values Loadings 
FREQ 4.979 38.302 38.302 4.979 38.302 38.302 
bRIG 1.596 12.273 50.576 1.596 12.273 50.576 
INSTIG 1.451 11.164 61.739 1.451 11.164 61.73~ 
~THER .975 7.499 69.238 
MEANS .846 6.504 75.742 
~UCCESS .742 5.707 81.449 
~RUST .542 4.172 85.621 
RESPECT .468 3.60~ 89.224 
LOYALTY .378 2.904 92.128 
EXWORK .361 2.777 94.905 
HISTORY .289 2.227 97.132 
REL AGE .209 1.604 98.736 
~TRENGTH .164 1.264 100.000 
Table B2 Principal Component Analysis - Total Variance Explained 
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Variable Scale Mean if Scale Variance Corrected Item- Alpha if Item 
Item Deleted if Item Deleted Total Deleted 
Correlation 
FREQ 16.6789 12.7244 -.2322 .8147 
ORIG 17.5409 11.9280 .0954 .7399 
.... 
... ---
INSTIG 17.3815 11.8484 -.0222 .7618 
SUCCESS 15.7651 8.7314 .6680 .6558 
TRUST 15.8793 8.4551 .7723 .6363 
RESPECT 15.8815 8.4935 .7968 .6342 
LOYALTY 15.9892 8.5789 .7286 .6446 
.-
REL_AGE 17.2004 9.1837 .3704 .7193 
ST,RENGTH 16,2522 8.58871 ,6168 .6625 
Reliability Coefficients 
N of Cases = 232 N of Items = 9 
Alpha - 0.7302 
.. 
Table B3 Internal consistency reliability - 9 items 
" .. _-
Variable Scale Mean if Scale Variance Corrected Item- Alpha if Item 
Item Deleted if Item Deleted Total Deleted 
Correlation 
ORIG 15.6487 12.5849 .1162 .8299 
INSTIG 15.4892 12.5789 -,0349 .8533 
SUCCESS 13.8728 9.2121 .6967 .7679 
TRUST 13.9871 8.846~ .8253 .7480 
RESPECT 13.9892 9.0572 .8007 .7535 
LOYALTY 14.0970 9.0696 .7539 .7593 
REL_AGE 15.3082 9.6849 .3925 .8257 
STRFNGTH 14.3599 8.9662 .6682 .7714 
Reliability Coefficients 
N of Cases = ?3? N of Items = 8 
Alpha = 0.8147 
Table B4 Internal consistency reliability - 8 items 
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-Variable Scale Mean if Scale Variance Corrected Item- Alpha If Item 
Item Deleted if Item Deleted Total Deleted 
Correlation 
INSTIG 14.4506 12.4167 -.0381 .8766 
SUCCESS 12.8348 9.0857 .6921 .7883 
TRUST 12.9485 8.7172 .8226 .7673 
RESPECT 12.9506 8.9124 .8019 .7724 
LOYALTY 13.0601 8.9102 .7578 .7778 
REL_AGE 14.2704 9.5214 .3953 .8470 
STRENGTH 13.3219 8.8097 .6720 .7905 
Reliability Coefficients 
N of Cases = 233 N of Items = 7 
Alpha = 0.8301 
Table B5 Internal consistency reliability - 7 items 
Variable !::kale Mean if Scale Variance Corrected Item- Alpha if Item 
Item Deleted if Item Deleted Total Correlation Deleted 
SUCCESS 11.6406 8.9625 .6661 .8439 
.. ._ . 
TRUST 11.7715 8.5388 .8240 . 8183 
RESPECT 11.7637 8.7057 .8041 .8228 
LOYALTY 11.8828 8.756~ .7467 .8308 
REL_AGE 13.0039 9.2196 .3810 .9082 
STRENGTH 12.1445 8.4771 .7028 .8368 
... ._. 
Reliability CoeffiCients 
N of Cases = 256 N of Items = 6 
Alpha;; 0.0667 
Table B6 Internal consistency reliability: 6 ~ 5 items 
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Appendix C 
Review notes 
Organisation B 
Purpose 
Introduction to research & researcher 
Set the agenda in relation to the aims of ORGn B/Paul 
Start process ofPRE team building 
Gather personal profile data - Stage 1 questionnaire 
Individual mapping of networks 
Distribute Stage 2 questionnaire (inc data collection grid) 
Outcomes 
PREs established contact with/introduced to other PREs 
Identified home location/site ofPREs in ORGn B 
Individual mapping exercise identified difficulties in distinguishing between what 
constitutes formal and what informal contacts/relationships 
Brainstormed characteristics of informal network 
PREs to log contact activities for next two weeks 
Stage 2 questionnaire distributed and date set for return 
Arranged follow-up site-based interviews/discussions 
Identified need for regular PRE team monthly meetings 
Set date for 1 st monthly meeting/feedback workshop 
Site interviews/discussions - Issues 
Employment category influences communication 
Core - company mobile, laptop, car, access to ORGn email outside work, greater 
interaction between 
Periphery - use of pool/manager car restricts mobility (often use of own to 
overcome), reluctance/limitation of personal mobile for work-related therefore less 
contact than core with each other, no access to communications whilst off site/with 
suppliers, unless use own equipment - inability for immediate capture of supplier-
meeting content requiring more work when leave supplier/return to ORGn 
Remoteness/isolation - different sites 
PRE role not understood within ORGn (eg by fellow project team members) 
Experience of role in other organisations - 'imports' from automotive, suppliers? 
As yet, no PRE induction programme in place - mapping internal without points of 
reference, steep uphill climb at time when need rapid development in role 
Possible pre-existing informal network/contact (eg ORGn design to supplier 
production)? - eg 'supplier continue as before - always gold-plated std irrespective of 
cost', perhaps 
Training suppliers - non-standardised documentation at present 
Non-standardisation of supplier relationships - current likelihood, more than 1 PRE 
dealing with same contact in suppliers but for different contracts/projects 
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Analysis 
Typical PRE network: 
• 'job title' & 'type of info exchange' categories gave insufficient information to 
distinguish between internal/external contacts (16 possible POCs overall) 
Means: 
• calculated on incomplete data - treat with caution 
Success: 
• not all respondents rated, again caution 
Higher degree of correlation of sit, slrl t!r than sll, t!l, r/l: 
• caution, success not rated by all 
Greater standard deviation for loyalty than for s, t, r 
Means flatten out findings: 
• actual data reflects high ratings and v. low too, higher for ORGn Mgt (Paul and 
Dave) 
PRE network: 
• 'incomplete data but little contact between and differences between who said they 
spoke to who 
• possible reflection on 'newness' to role, ORGn 
Key Issues for ORGn 
Communication 
Development 
Organisational learning 
Key Issues for research 
Structure 
Analysis 
Clarity 
Feedback workshop 
Presentation of findings 
TRW issues identified, discussed and mostly resolved 
Pointer issues identified 
Resolved difficulties with identification of contact - PREs defined 3 key categories of 
contact: Supplier, Project Team, Module plus Other 
Additional column to be added to the data collection grid and re-circulated for 
completion (done) 
Set dates for return of revised grids and next PRE meeting/feedback workshop 
Key points arising for managerial tool: 
Prior to initial mapping exercise, focus on defining what's important! define levels, ie 
identify generics 
Definelcollect data related to functional levels 
Determine whether relationship is formal or informal matters - for organisation, for 
individual? 
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Managing Interpersonal Relationships 
Be clear about your expectations for colleagues perfonnance. That way they won't be 
frustrated by uncertainty and you won't be disappointed in having them not do as you 
like. Try to reduce ambiguity in your relationships. 
Be congruent and consistent in your interpersonal relationships by making sure that 
your behaviour and words match your feelings and thoughts. Avoid hidden agendas 
and phoniness. 
Increase your accessibility to your colleagues. You can't be accessible all the time but 
there should be time when they can get to you with their concerns problems or 
successes. 
Ask your colleagues two questions:-
1) What do I do that bothers you or creates the most obstacles for your being 
most successfUl? 
2) What can I do to improve our relationship? 
Be prepared to listen carefully. Do ask questions to fully understand what is being 
said and to work towards a mutually satisfactory change. 
In interactions with colleagues, ask them questions about themselves and their 
interests. Talk more about them than you do about you. 
Instead of avoiding people with whom you have a conflict or bad feelings approach 
them directly. Hold a discussion with them first about neutral objective topics then 
about the problem that you have experienced between you. 
Put yourself in the shoes of a colleague. Imagine what he or she would expect of you. 
What would he or she like you to change? 
Listen carefully to others as they speak to you. Maintain eye-contact. When there is a 
chance that you may have misunderstood repeat back what you think you have heard. 
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Follow up to MRl: ORGn B, 20th Feb 2002 -
S asked P for measures to check topology against perceived project performance = 
match 
Discussion around measuring effectiveness, do self-assessment - pre-exercise and 
post exercise-link to personality profile, link to personal networking ??? 
P: the ultimate objective for me would be, do I recruit people who are outgoing and 
gregarious because they tend to create better networks? The only why I can do that is 
by saying there is a link between size of network and their effectiveness in job. What 
we could do is to get PSMs to rate PREs in terms of effectiveness, e.g. scale of 1 to 
10, let us say, thinking ofthe top of my head now. No ... low, median, high ratings 
would be better -could relate that SUbjective score to size of network and see ifthere 
is a relationship. Talking about R-my gut feeling would be that he is creating quite a 
good network because he is that sort of person and then my gut feeling would be that I 
would not have such a diverse network. But only if! look back to the yen is more 
effective than R so then the measure of performance would not be the size of network 
but the effectiveness of that network. 
S: would that have something to do with the density ofthe network? 
P: suppose the question then would be someone being more effectively fewer but 
better relationships or lots oflight relationships? Then again that comes back to, that 
have got to relate to them for personality. 
S: yes ... Y., how are you measuring I effectiveness as being greater than R? 
P: subjective-at the moment based on my knowledge of how they are doing the job. 
S: okay so there's nothing that's saying this has been achieved? 
PI: no-and closer or on different project and all at different phases you cannot say that 
they both had the same task, and on this task-as your cheque and balance, the I is 30 
percent better than R-can't say that so it is a subjective measure of Imore effective 
thanR. 
S: wouldn't be the same for PRMs rating PREs? 
P: yes but they would be able to do that on a better basis than me 
S: they would? 
P: yeah ... because the closer to what they're doing. I'm not close enough to what 
they're doing on a daily basis-I was closer to them on one project (eg?) But the PSMs 
are closer on a day to day basis. We could, that's something we can do-to rate their 
effectiveness 
S: so at the moment, the PREs, well, are the PREs still going to the same suppliers? 
Will you get 2 PRE's going into the same supplier? 
P: now you shouldn't 
S: that did happen didn't it? 
P: it did for a while but usually they would go in together-but again, there's no same 
task effectiveness measure, all subtly different tasks 
223 
s: so they can't be compared across like for like? It has to be in relation to what they 
are personally working on 
PI: yes and I think it may be worth being broad in terms of definitions of effectiveness 
to high medium and low, I guess, and you can differentiate effectiveness to higher 
effectiveness to medium to lower. You make the assessment of that effectiveness to 
the network point a lot easier then don't you 
S: but then we have to turn that into one two three to do the correlation 
P: yes but if you were rating out of 10, then each P. S. M. would rates them 
differently, whereas with my medium low then you have a better chance to 
differentiate the higher the more effective people from the lower effective people 
S: true, and you don't think there would be a deference, or preference to a middle of 
the Road score? 
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Further analysis 
The extra bit of analysis done as requested and the results follow below. Please bear in mind 
the results should be treated with caution as they are based on a relatively small sample, 
although they may be a useful indication for who should be targeted in the different ategories. 
Titlelrole of contacts showing successful outcomes 
Suppliers: 
Considerable plus extreme success (ratings 4 + 5) = 1 si - Functional Manager, 2nd - Engineer 
Some plus equal plus considerable plus extreme success (ratings 2+3+4=5) = same, ie 1 si -
Functional Manager, 2nd - Engineer 
Project Team: 
Considerable plus extreme success (ratings 4 + 5) = 1 si - PSA, 2nd - PSM 
Some plus equal plus considerable plus extreme success (ratings 2+3+4=5) = 1s1 - PSA, 2nd _ 
PRE 
Module - no ratings of extreme success (rating 5): 
Considerable success (rating 4) = 1 si - Quality Engineer, 2nd equal - SQA, Engineer 
Some plus equal plus considerable success (ratings 2+3+4=5) = 1 si - Quality Engineer, 2nd 
equal - SQA, Engineer 
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'Pin & point' exercise with ORGn A, 29th November 2001 
WHAT ARE THE KEY ISSUES FOR THE ORGANISATION? 
1 st - 7 points 
Effective Teamwork across all 
• Network based on business activity not information acquisition 
• Use of adminlsecretarial staff 
• How do we encourage networking 
• Cross fertilisation 
• Networking field quite narrow: 
• Industry 
• Function 
• Education 
• Incest 
• Levels of X functional networking 
• Team work 
Lack of common vision/market position 
• Lower results over all company 
• Profit -7 Survival 
• Lack of focus 
• Company loyalty 
• New business development 
• Project success 
• Workload 
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• Company stability 
2nd - 6 points 
Development 
• Intellectual capital 
• No formal process 
• Training needs 
3rd _ 4 points 
Communication 
• Focus on real issues effecting staff 
• Communication lines? 
• Consult the staff 
• Communication 
• Performance feedback 
4th _ 3 points 
Managing customers 
• How do we improve customer networking 
• Managing relationships 
• Customer relations 
• Customer base 
Do not throw out old, keep best practice 
• Engineering management 
• Leadership 
• Do not copy latest theories on management without review 
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• Ifit's working do not fix it 
5th - 0 points 
Managing relationships 
Company feels fragmented 
• How well does the whole organisation network 
• Location 
Not using our systems effectively 
• Under utilisation of IT tools 
• Misuse of system (not opening e-mail) 
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Appendix D 
Trust Validation Framework 
Please complete the following items for each of the contacts you have listed in your network grid. For each statement, please enter the number from 1 to 7 
that best represents your perception in relation to each contact, where: 
~strongly disagree strongly agree~ 
11 2 3 4 5 6 71 
Person N° (from your network grid) 
This person: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
helps to clarify what we can 
expect of each other 
pays attention to feedback given 
by others 
does not withhold information 
from me 
tries hard to meet my 
expectations 
is uneasy if he/she fails to meet 
a responsibility 
usually discusses with me 
something that is bothering 
him/her 
tries never to disappoint me or 
others 
is sometimes influenced by other 
people 
tries to help others see what is 
needed 
the information this person 
provides me with is never 
distorted 
Your email address: .............................................................................................................................. [please print clearly] 
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Appendix E 
Trust Validation Framework Data 
Full MI results from Chapter 7. Tables El and E2 show the results pnor and 
subsequent to application ofCronbach's factor reliability test, ie with and without AI2 
data, respectively. 
Multi & 'gut' 
to binary 
511 CE1 AI1 512 ME1 ME2 513 ME3 AI2 CE2 total div trust data match Noot % match 
matches 
6 5 7 7 7 7 7 7 4 6 63 35 2 2 1 
5 3 6 5 6 5 5 5 5 5 50 35 1 1 1 
4 2 5 4 5 4 5 4 5 4 42 35 1 1 1 
7 7 7 6 7 7 7 7 3 5 63 35 2 2 1 
3 1 2 2 1 3 1 1 6 1 21 35 1 1 1 
7 6 7 7 7 7 6 6 6 7 66 35 2 2 1 
7 6 5 5 5 7 7 5 6 3 56 35 2 2 1 
6 5 5 4 4 5 5 5 6 3 48 35 1 1 1 
6 6 5 4 4 6 6 5 6 4 52 35 1 1 1 
6 5 5 6 7 7 7 6 4 5 58 35 2 2 1 
2 1 4 3 2 2 5 3 7 4 33 35 1 1 1 
6 6 6 5 5 6 5 7 6 6 58 35 2 2 1 
6 6 6 4 3 5 4 6 4 6 50 35 1 1 1 
7 7 5 5 6 7 7 6 4 5 59 35 2 2 1 
5 4 5 5 5 6 5 5 5 4 49 35 1 1 1 
6 6 7 7 7 7 7 7 3 4 61 35 2 2 1 
6 6 7 7 6 7 7 7 4 4 61 35 2 2 1 
6 6 6 6 6 7 6 7 5 4 59 35 2 2 1 18 100.00% 
4 5 3 5 5 2 4 5 7 5 45 35 1 1 1 
5 5 5 5 5 5 6 5 7 7 55 35 2 2 1 
5 5 4 4 5 6 6 5 6 5 51 35 1 1 1 
7 5 6 7 5 6 7 6 5 7 61 35 2 2 1 
3 5 5 6 5 5 4 4 6 3 46 35 1 1 1 
5 4 5 3 5 4 7 7 7 6 53 35 2 1 0 5 83.33% 
5 6 6 4 5 6 4 5 6 6 53 35 2 2 1 
4 4 3 3 4 4 4 3 6 4 39 35 1 1 1 
6 6 6 4 6 6 6 6 5 6 57 35 2 2 1 3 100.00% 
6 6 5 5 5 6 5 6 6 6 56 35 2 1 0 
5 5 5 5 4 5 4 4 5 5 47 35 1 1 1 
5 4 5 3 4 4 3 4 4 5 41 35 1 2 0 
5 4 5 4 4 4 4 4 6 5 45 35 1 1 1 
6 6 6 6 6 6 6 6 6 6 60 35 2 2 1 
6 6 6 6 6 6 6 6 5 5 58 35 2 1 0 
3 4 4 2 2 2 4 2 4 3 30 35 1 2 0 
4 4 5 4 4 4 5 4 4 5 43 35 1 1 1 
6 6 5 5 5 6 6 6 5 6 56 35 2 2 1 
4 5 3 3 2 2 4 3 5 5 36 35 1 2 0 5 50.00% 
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5 5 6 4 5 6 5 6 4 6 52 35 1 1 1 
6 4 6 5 6 5 6 6 6 6 56 35 2 2 1 
3 2 3 2 3 4 3 3 4 3 30 35 1 1 1 
6 5 6 6 6 5 6 6 3 6 55 35 2 2 1 4 100.00% 
0 6 6 7 6 5 6 6 4 7 53 32 2 2 1 
0 6 6 6 6 7 6 6 5 6 54 32 2 2 1 
0 3 3 4 3 2 6 6 5 4 36 32 1 1 1 
0 4 4 4 3 3 4 5 6 5 38 32 1 1 1 
0 4 6 5 4 6 4 4 6 4 43 32 1 1 1 
0 5 5 4 4 6 5 6 4 6 45 32 1 1 1 6 100.00% 
3 5 4 2 5 2 3 5 7 4 40 35 1 1 1 
1 1 2 2 4 5 5 4 3 3 30 35 1 1 1 
5 5 6 6 6 6 5 6 5 3 53 35 2 2 1 
5 2 6 5 6 6 2 5 2 3 42 35 1 1 1 
6 5 5 5 5 5 5 5 5 5 51 35 1 1 1 5 100.00% 
6 5 5 7 4 5 5 4 3 5 49 35 1 1 1 
6 7 6 7 5 5 6 5 2 7 56 35 2 2 1 
4 6 5 4 3 4 5 3 5 5 44 35 1 1 1 
1 2 1 1 2 1 2 1 3 2 16 35 0 1 0 
4 5 6 5 4 3 6 4 2 5 44 35 1 1 1 4 80.00% 
6 6 5 6 4 6 7 5 3 6 54 35 2 2 1 
6 3 3 4 2 2 1 4 4 5 34 35 1 1 1 
5 5 4 3 4 5 3 5 4 5 43 35 1 1 1 
5 2 2 4 4 3 3 3 4 4 34 35 1 1 1 4 100.00% 
5 5 6 4 5 4 3 4 6 5 47 35 1 1 1 
7 5 6 7 7 7 6 6 5 6 62 35 2 2 1 
2 3 2 2 1 2 1 1 3 2 19 35 1 1 1 
7 6 7 7 7 6 7 7 6 6 66 35 2 2 1 4 100.00% 
4 6 7 6 7 7 7 6 4 6 60 35 2 2 1 
7 7 4 7 7 6 7 6 6 7 64 35 2 2 1 
4 6 5 4 5 5 5 5 7 5 51 35 1 1 1 
7 6 7 5 6 6 7 6 6 6 62 35 2 2 1 4 100.00% 
7 6 6 6 5 6 6 6 6 6 60 35 2 2 1 
7 6 6 5 5 5 5 7 6 7 59 35 2 2 1 
7 6 6 5 6 6 5 5 6 7 59 35 2 2 1 
7 6 6 6 5 5 5 6 6 6 58 35 2 2 1 
7 6 6 6 6 6 5 6 6 6 60 35 2 2 1 5 100.00% 
1 2 1 1 2 1 1 1 7 4 21 35 1 1 1 
6 6 6 7 6 6 6 6 5 7 61 35 2 2 1 
2 3 1 2 2 1 2 3 6 4 26 35 1 1 1 
6 5 4 5 5 7 6 6 6 6 56 35 2 2 1 4 100.00% 
5 3 4 3 5 4 3 5 6 5 43 35 1 1 1 
3 2 3 2 3 4 1 3 4 4 29 35 1 1 1 
6 5 6 4 6 5 6 6 4 6 54 35 2 2 1 3 100.00% 
5 2 3 3 4 4 4 4 3 2 34 35 1 1 1 
2 2 2 1 3 2 2 4 2 4 24 35 1 1 1 
4 5 4 2 2 3 5 4 5 5 39 35 1 1 1 
3 2 3 1 2 2 2 2 3 4 24 35 1 2 0 3 75.00% 
3 6 6 5 5 5 6 6 7 6 55 35 2 2 1 
6 6 6 5 5 2 4 7 6 7 54 35 2 2 1 
6 5 6 6 6 4 6 5 7 6 57 35 2 2 1 
3 4 3 3 3 3 5 3 4 5 36 35 1 1 1 4 100.00% 
Overall number and % matches 81 91.00% 
Table E1 M1 Validation data - prior to application of Cronbach alpha reliability test 
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N.B. Multi & 'gut' 
to binary 
SI1 CE1 AI1 SI2 ME1 ME2 SI3 ME3 AI2 CE2 total div trust data match No of % match 
matches 
6 5 7 7 7 7 7 7 6 59 32 2 2 1 
5 3 6 5 6 5 5 5 5 45 32 1 1 1 
4 2 5 4 5 4 5 4 4 37 32 1 1 1 
7 7 7 6 7 7 7 7 5 60 32 2 2 1 
3 1 2 2 1 3 1 1 1 15 32 0 1 0 
7 6 7 7 7 7 6 6 7 60 32 2 2 1 
7 6 5 5 5 7 7 5 3 50 32 2 2 1 
6 5 5 4 4 5 5 5 3 42 32 1 1 1 
6 6 5 4 4 6 6 5 4 46 32 1 1 1 
6 5 5 6 7 7 7 6 5 54 32 2 2 1 
2 1 4 3 2 2 5 3 4 26 32 1 1 1 
6 6 6 5 5 6 5 7 6 52 32 2 2 1 
6 6 6 4 3 5 4 6 6 46 32 1 1 1 
7 7 5 5 6 7 7 6 5 55 32 2 2 1 
5 4 5 5 5 6 5 5 4 44 32 1 1 1 
6 6 7 7 7 7 7 7 4 58 32 2 2 1 
6 6 7 7 6 7 7 7 4 57 32 2 2 1 
6 6 6 6 6 7 6 7 4 54 32 2 2 1 17 94.44% 
4 5 3 5 5 2 4 5 5 38 32 1 1 1 
5 5 5 5 5 5 6 5 7 48 32 2 2 1 
5 5 4 4 5 6 6 5 5 45 32 1 1 1 
7 5 6 7 5 6 7 6 7 56 32 2 2 1 
3 5 5 6 5 5 4 4 3 40 32 1 1 1 
5 4 5 3 5 4 7 7 6 46 32 1 1 1 6 100.00% 
5 6 6 4 5 6 4 5 6 47 32 1 2 0 
4 4 3 3 4 4 4 3 4 33 32 1 1 1 
6 6 6 4 6 6 6 6 6 52 32 2 2 1 2 66.67% 
6 6 5 5 5 6 5 6 6 50 32 2 1 0 
5 5 5 5 4 5 4 4 5 42 32 1 1 1 
5 4 5 3 4 4 3 4 5 37 32 1 2 0 
5 4 5 4 4 4 4 4 5 39 32 1 1 1 
6 6 6 6 6 6 6 6 6 54 32 2 2 1 
6 6 6 6 6 6 6 6 5 53 32 2 1 0 
3 4 4 2 2 2 4 2 3 26 32 1 2 0 
4 4 5 4 4 4 5 4 5 39 32 1 1 1 
6 6 5 5 5 6 6 6 6 51 32 2 2 1 
4 5 3 3 2 2 4 3 5 31 32 1 2 0 5 50.00% 
5 5 6 4 5 6 5 6 6 48 32 2 1 0 
6 4 6 5 6 5 6 6 6 50 32 2 2 1 
3 2 3 2 3 4 3 3 3 26 32 1 1 1 
6 5 6 6 6 5 6 6 6 52 32 2 2 1 3 75.00% 
0 6 6 7 6 5 6 6 7 49 28 2 2 1 
0 6 6 6 6 7 6 6 6 49 28 2 2 1 
0 3 3 4 3 2 6 6 4 31 28 1 1 1 
0 4 4 4 3 3 4 5 5 32 28 1 1 1 
0 4 6 5 4 6 4 4 4 37 28 1 1 1 
0 5 5 4 4 6 5 6 6 41 28 1 1 1 6 100.00% 
3 5 4 2 5 2 3 5 4 33 32 1 1 1 
1 1 2 2 4 5 5 4 3 27 32 1 1 1 
5 5 6 6 6 6 5 6 3 48 32 2 2 1 
5 2 6 5 6 6 2 5 3 40 32 1 1 1 
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6 5 5 5 5 5 5 5 5 46 32 1 1 1 5 100.00% 
6 5 5 7 4 5 5 4 5 46 32 1 1 1 
6 7 6 7 5 5 6 5 7 54 32 2 2 1 
4 6 5 4 3 4 5 3 5 39 32 1 1 1 
1 2 1 1 2 1 2 1 2 13 32 0 1 0 
4 5 6 5 4 3 6 4 5 42 32 1 1 1 4 80.00% 
6 6 5 6 4 6 7 5 6 51 32 2 2 1 
6 3 3 4 2 2 1 4 5 30 32 1 1 1 
5 5 4 3 4 5 3 5 5 39 32 1 1 1 
5 2 2 4 4 3 3 3 4 30 32 1 1 1 4 100.00% 
5 5 6 4 5 4 3 4 5 41 32 1 1 1 
7 5 6 7 7 7 6 6 6 57 32 2 2 1 
2 3 2 2 1 2 1 1 2 16 32 1 1 1 
7 6 7 7 7 6 7 7 6 60 32 2 2 1 4 100.00% 
4 6 7 6 7 7 7 6 6 56 32 2 2 1 
7 7 4 7 7 6 7 6 7 58 32 2 2 1 
4 6 5 4 5 5 5 5 5 44 32 1 1 1 
7 6 7 5 6 6 7 6 6 56 32 2 2 1 4 100.00% 
7 6 6 6 5 6 6 6 6 54 32 2 2 1 
7 6 6 5 5 5 5 7 7 53 32 2 2 1 
7 6 6 5 6 6 5 5 7 53 32 2 2 1 
7 6 6 6 5 5 5 6 6 52 32 2 2 1 
7 6 6 6 6 6 5 6 6 54 32 2 2 1 5 100.00% 
1 2 1 1 2 1 1 1 4 14 32 0 1 0 
6 6 6 7 6 6 6 6 7 56 32 2 2 1 
2 3 1 2 2 1 2 3 4 20 32 1 1 1 
6 5 4 5 5 7 6 6 6 50 32 2 2 1 3 75.00% 
5 3 4 3 5 4 3 5 5 37 32 1 1 1 
3 2 3 2 3 4 1 3 4 25 32 1 1 1 
6 5 6 4 6 5 6 6 6 50 32 2 2 1 3 100.00% 
5 2 3 3 4 4 4 4 2 31 32 1 1 1 
2 2 2 1 3 2 2 4 4 22 32 1 1 1 
4 5 4 2 2 3 5 4 5 34 32 1 1 1 
3 2 3 1 2 2 2 2 4 21 32 1 2 0 3 75.00% 
3 6 6 5 5 5 6 6 6 48 32 2 2 1 
6 6 6 5 5 2 4 7 7 48 32 2 2 1 
6 5 6 6 6 4 6 5 6 50 32 2 2 1 
3 4 3 3 3 3 5 3 5 32 32 1 1 1 4 100.00% 
Overall number and % matches 78 87.64% 
Table E2 M1 Validation data minus AI2 - after application of Cronbach alpha reliability test 
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Full M2 results from Chapter 7. Results prior (table E3) and subsequent (table E4) to 
application ofCronbach's Alpha test of reliability to identify salient factors. 
Multi & 'gut' 
to binary 
511 CE1 AI1 512 ME1 ME2 513 ME3 AI2 CE2 total div trust data match no of % matches 
matches 
4 3 4 5 4 1 2 6 2 2 33 35 1 1 1 
5 4 5 6 4 3 3 4 5 5 44 35 1 1 1 
6 5 5 5 4 4 3 5 5 5 47 35 1 1 1 
6 5 4 6 5 4 3 7 3 5 48 35 1 1 1 
7 6 6 6 6 5 6 7 5 5 59 35 2 2 1 
5 4 4 6 5 4 2 6 3 5 44 35 1 1 1 
4 3 4 4 3 2 5 6 2 3 36 35 1 1 1 
7 4 4 6 5 6 6 5 5 4 52 35 1 1 1 
7 7 6 6 6 7 2 5 6 6 58 35 2 2 1 
2 3 4 4 4 3 5 3 5 6 39 35 1 2 0 
6 6 6 6 6 5 4 3 6 6 54 35 2 2 1 
6 5 4 5 4 4 6 4 5 5 48 35 1 1 1 
5 6 6 6 6 6 6 3 6 6 56 35 2 2 1 
6 6 6 6 6 5 5 4 5 6 55 35 2 1 0 
6 6 5 6 5 5 6 5 5 6 55 35 2 1 0 
7 6 6 6 6 6 6 6 6 6 61 35 2 0 0 
2 2 3 4 3 2 3 6 4 5 34 35 1 1 1 
3 4 5 5 5 5 5 6 4 5 47 35 1 1 1 
5 6 5 5 5 5 2 3 5 6 47 35 1 1 1 
3 3 5 4 4 4 2 5 3 4 37 35 1 1 1 16 80.00% 
5 5 6 5 6 4 5 5 5 5 51 35 1 2 0 
5 5 5 5 5 4 5 4 5 5 48 35 1 2 0 
4 4 3 4 4 3 5 4 5 5 41 35 1 1 1 
3 5 4 2 3 2 4 3 5 4 35 35 1 1 1 
5 4 4 6 5 3 5 4 5 5 46 35 1 2 0 2 40.00% 
6 6 5 6 6 6 6 5 7 6 59 35 2 2 1 
6 5 6 6 6 5 6 5 6 5 56 35 2 2 1 
4 4 5 5 6 4 6 5 6 5 50 35 1 1 1 
5 4 5 6 6 4 6 6 6 5 53 35 2 1 0 
6 5 6 6 6 5 6 5 7 6 58 35 2 2 1 
6 6 6 6 6 5 6 5 7 6 59 35 2 2 1 5 83.33% 
6 6 5 4 5 6 5 5 5 5 52 35 1 1 1 
4 6 4 4 4 6 3 6 4 3 44 35 1 1 1 
4 4 2 4 2 5 4 5 5 3 38 35 1 1 1 
3 3 2 2 3 3 3 4 4 4 31 35 1 2 0 
5 5 4 5 5 6 6 5 5 6 52 35 1 1 1 
3 4 5 4 5 5 5 7 4 6 48 35 1 2 0 4 66.67% 
2 2 1 3 3 1 1 5 2 1 21 35 1 1 1 
6 6 7 6 5 7 7 6 5 7 62 35 2 2 1 
5 6 6 7 6 6 7 5 5 7 60 35 2 2 1 
5 6 6 6 5 6 5 7 6 6 58 35 2 1 0 3 75.00% 
6 6 4 5 6 4 5 6 6 6 54 35 2 2 1 
6 6 5 6 6 6 6 6 6 6 59 35 2 2 1 
6 6 4 5 5 4 5 6 5 5 51 35 1 2 0 
6 6 6 6 6 4 5 6 6 6 57 35 2 2 1 3 75.00% 
33 73.33% 
Table E3 M2 Validation data - prior to application of Cronbach alpha reliability test 
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N.B. Multi & 'gut' 
to binary 
511 CE1 AI1 512 ME1 ME2 513 ME3 AI2 CE2 total div trust data match noof % matches 
matches 
4 3 4 5 4 1 2 6 2 31 32 1 1 1 
5 4 5 6 4 3 3 4 5 39 32 1 1 1 
6 5 5 5 4 4 3 5 5 42 32 1 1 1 
6 5 4 6 5 4 3 7 5 45 32 1 1 1 
7 6 6 6 6 5 6 7 5 54 32 2 2 1 
5 4 4 6 5 4 2 6 5 41 32 1 1 1 
4 3 4 4 3 2 5 6 3 34 32 1 1 1 
7 4 4 6 5 6 6 5 4 47 32 1 1 1 
7 7 6 6 6 7 2 5 6 52 32 2 2 1 
2 3 4 4 4 3 5 3 6 34 32 1 2 0 
6 6 6 6 6 5 4 3 6 48 32 2 2 1 
6 5 4 5 4 4 6 4 5 43 32 1 1 1 
5 6 6 6 6 6 6 3 6 50 32 2 2 1 
6 6 6 6 6 5 5 4 6 50 32 2 2 1 
6 6 5 6 5 5 6 5 6 50 32 2 1 0 
7 6 6 6 6 6 6 6 6 55 32 2 1 0 
2 2 3 4 3 2 3 6 5 30 32 1 1 1 
3 4 5 5 5 5 5 6 5 43 32 1 1 1 
5 6 5 5 5 5 2 3 6 42 32 1 1 1 
3 3 5 4 4 4 2 5 4 34 32 1 1 1 17 85.00% 
5 5 6 5 6 4 5 5 5 46 32 1 1 1 
5 5 5 5 5 4 5 4 5 43 32 1 1 1 
4 4 3 4 4 3 5 4 5 36 32 1 1 1 
3 5 4 2 3 2 4 3 4 30 32 1 1 1 
5 4 4 6 5 3 5 4 5 41 32 1 1 1 5 100.00% 
6 6 5 6 6 6 6 5 6 52 32 2 2 1 
6 5 6 6 6 5 6 5 5 50 32 2 2 1 
4 4 5 5 6 4 6 5 5 44 32 1 1 1 
5 4 5 6 6 4 6 6 5 47 32 1 2 0 
6 5 6 6 6 5 6 5 6 51 32 2 2 1 
6 6 6 6 6 5 6 5 6 52 32 2 2 1 5 83.33% 
6 6 5 4 5 6 5 5 5 47 32 1 1 1 
4 6 4 4 4 6 3 6 3 40 32 1 1 1 
4 4 2 4 2 5 4 5 3 33 32 1 1 1 
3 3 2 2 3 3 3 4 4 27 32 1 1 1 
5 5 4 5 5 6 6 5 6 47 32 1 1 1 
3 4 5 4 5 5 5 7 6 44 32 1 1 1 6 100.00% 
2 2 1 3 3 1 1 5 1 19 32 1 1 1 
6 6 7 6 5 7 7 6 7 57 32 2 2 1 
5 6 6 7 6 6 7 5 7 55 32 2 2 1 
5 6 6 6 5 6 5 7 6 52 32 2 2 1 4 100.00% 
6 6 4 5 6 4 5 6 6 48 32 2 2 1 
6 6 5 6 6 6 6 6 6 53 32 2 2 1 
6 6 4 5 5 4 5 6 5 46 32 1 2 0 
6 6 6 6 6 4 5 6 6 51 32 2 2 1 3 75.00% 
Overall number and % matches 40 88.89% 
Table E4 M2 Validation data minus AI2 - after application of Cronbach alpha reliability test 
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Appendix F 
Results of personality inventories 
Team 
ePI type Ai A2 A3 e 1 C1 
E/ISTJ • 
EIISTP • 
ENFP • •• 
ENTJ • • 
ENTP • • • 
ESFJ • • • 
ESFP • 
ESTJ • • 
ESTP • 
INTJ •• 
ISFJ • • • 
ISFP • • 
ISTJ • • • • 
Success 3.26 2.93 3.03 3.25 3.13 
Trust 3.24 2.73 3.00 3.01 3.44 
Table F1 BP/-types and aggregate success and trust by team 
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Team A1 A2 A3 S1 C1 
Selbin role main support main support main support main support main support 
CF • • • • • • 
CO • • • • • • • 
IMP • • • • • • • 
ME • • • • • • 
PL •• • • •• • 
RI • • • • • 
RI/CO • • 
RI/ME • 
SH • • • •• • 
SP • • • • 
TW • • • 
TWIIMP • 
Success 3.26 2.93 3.03 3.25 3.13 
Trust 3.24 2.73 3.00 3.01 3.44 
Table F2 Belbin ro/e(s) - main and support - and aggregate success and trust by team 
BPI-type Success Trust Belbin role Success Trust 
EIISTJ 3.10 2.90 CF 3.13 2.97 
E1ISTP 3.18 3.09 CO 2.62 2.90 
ENFP 2.94 3.16 IMP 3.39 2.92 
ENTJ 2.40 2.74 ME 3.14 2.88 
ENTP 2.68 2.78 PL 2.71 2.84 
ESFJ 3.16 2.84 RI 2.86 2.99 
ESFP 2.35 2.85 RI/CO 2.54 3.35 
ESTJ 3.40 3.00 RI/ME 3.32 3.24 
ESTP 1.95 2.95 SH 2.35 2.80 
INTJ 3.06 3.06 SP 3.45 3.50 
ISFJ 3.16 3.16 TW 2.85 2.70 
IS FP 3.38 3.44 TWIIMP 3.32 3.47 
ISTJ 2.87 2.97 
Total 2.95 2.99 Total 2.95 2.99 
Tab/e F3 Aggregate success and trust by BP/-type and Be/bin ro/e(s) 
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Belbin BPI-type Success Trust BPI-type [Belbin Success Trust 
CF ElISTJ 3.10 2.90 ElISTJ CF 3.10 2.90 
ElISTP 3.18 3.09 E/ISTP CF 3.18 3.09 
Sub-total 3.13 2.97 ENFP RI 2.54 2.54 
CO ENTP 2.10 2.80 RI/CO 2.54 
1
3
.
35
" 
ISTJ 2.88 2.95 RI/ME 3.32 [3.24 
Sub-total [2.62 2.90 SUb-total 2.94 3.16 
IMP ESFJ 3.15 2.90 [ENTJ SH 2.40 2.74 
ESTJ 3:4"~"' '. ';.:1'&; 2.93 
Sub-total 3.39 2.92 
ME ESFJ 3.17 2.81 
ENTP CO 2.10 
.. PL 2.65 
RI 3.32" , 3.21 
INTJ 3.06 3.06 Sub-total 2.68 2.78 
Sub-total 3.14 [2.88 ESFJ IMP 3.15 2.90 
PL ENTP ~ ESTP 2.95 
ISTJ 3.06 [3.00 
ME 3.17 [2.81 
Sub-total 3.16 2.84 
ESFP RI 2.35 2.85 
Sub-total 2.71 2.84 ESTJ IMP 3.47 2.93 
RI ENFP 2.54 2.54 RI 3.18 3.24 
ENTP [3.32 .. , [3.21 
ESFP 2.35 2.85 
ESTJ 3.18 3.24 
Sub-total 3.40 3.00 
ESTP PL ~2.95 
INTJ ME 3.06 3.06 
Sub-total 2.86 2.99 ISFJ SP '4;00"~~ ·~(oo;; 
RI/CO ENFP 2.54 3.35 .... ' [TW 2.85 2.70 
RI/ME ENFP 3.32 3.24 [TW/IMP 3.32 3.47 
ISH ENTJ 2.40 2.74 Sub-total 3.16 3.16 
ISTJ [2.21 2.93 ISFP SP '3.38' . .. ;3.44 
Sub-total 2.35 2.80 ISTJ CO 2.88 2.95 
SP ISFJ 4.00' 4.00'" PL 3.06 3.00 
ISFP 3~38~:·;.~ :': 3:44:\', .... SH .2.21 2.93 
Sub-total 3.45 3.50 Sub-total 2.87 2.97 
:TW ISFJ 2.85 2.70 [Total :2.95 2.99 
TW/IMP ISFJ 3.32 3.47 
Total .2.95 2.99 
Table F4 success and trust by BPI-type within Belbin role(s); by Belbin role(s) within BPI-type; 
[ii9hest]and lIB ratings 
238 
BLUE 
C 
G 
Q"" • 1/1 
0,,/ 
Oute."nI 
(hofl!/ c lrc;;t 
Jun • rq,!t'5'~I&-,r!i: 
J\.19 ~ ty~~ 
insY,J b 1\ rlf>'!s 
- 8 <>11 "a :yp .. 
C~Il!ro 
Inuernm 
/JJ /I e:',(~ 
C.1I11lJ If/!) 
C."lr.if clrtle 
WII~o ... tl u tlttl . 
'BT·S l~ pe:. 
\\M':)!!'M Q1\ MCC.l rtn 
a 11 8 'f" ripe· 
~(jIiHt U1e'g~ 
RED 
D 
-
, S 
Figure F1 Dominance, Influence, Steadiness and Compliance (DISC) wheel, courtesy of The 
Rossmore Group, adapted from The Universal Language DISC (Bonnstetter, Suiter et al. 
1993, 2001), based on William Moulton Marston: "Emotions of normal people", 1979 
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Appendix G 
Action Research Statistical Analyses 
Specific category scale items 
Variable Initial Extraction 
FREQ 1.000 .489 
ORIG 1.000 .726 
INSTIG 1.000 .802 
PTHER 1.000 .623 
MEANS 1000 .578 
~UCCESS 1.000 .675 
~RUST 1;000 .711 
RESPECT 1.000 .692 
LOYALTY 1.000 .741 
EXWORK 1.000 .575 
HISTORY 1.000 .665 
REL_AGE 1.000 .443 
STRENGTH 1.000 .674 
Table G1 Factor analysis: CommunaJities 
Initial %of Cumulative Extraction Sums %of Cumulative 
Component Elgen Variance % of Squared Variance % 
values Loadings 
Total Total 
......... 
FREQ 4.762 36.630 36.630 4.762 36.630 36.630 
ORIG 1.532 11.782 48.413 1.532 11.782 48.413 
INSTIG 1.079 8.299 56.712 1.079 8.299 56.712 
IJTHER 1.022 7.863 64.575 1.022 7.863 64.575 
MEANS .856 6.582 71.157 
~UCCESS .737 5.672 76.829 
~RUST .638 4.90E 81.733 
RESPECT .564 4.337 86.070 
LOYALTY .46E 3.580 89.651 
EXWORK ."10C 3.073 82.724 
HISTORY .358 2.753 95.477 
REL AGE .321 2.473 97.950 
~TRENGTH .266 2.050 100.000 
Table G2 Principal Component Analysis - Total Variance Explained 
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Variable Scale Mean if Scale Variance Corrected Item- Alpha if Item 
Item Deleted if Item Deleted Total Correlation Deleted 
FREQ 29.8361 13.6729 -.1083 .1760 
ORIG 30.9172 13.5586 .1424 .0906 
INSTIG1 30.7235 13.8521 -.0575 .1267 
OTHER1 29.4123 14.2361 -.2567 .3647 
MEANS1 29.1054 12.7317 -.0688 .1761 
SUCCESS 29.0513 11.3589 .3165 -.0401 
TRUST 28.9586 11.1343 .3377 -.0577 
r----' 
RESPECT 28.9305 11.2456 .3849 -.0616 
LOYALTY 29.2417 11.3909 .2735 -.0271 
EXWOI1I-( 29.5720 13.2899 -.0252 .1275 
HISTORY 29.0281 13.9179 -.1254 .1756 
REL AGE 29.8245 12.5595 .0359 .0982 
.. 
STRENGTH 29.1589 12.3429 .1380 .0503 
Reliability Coefficients 
N of Cases = 782 N of Items = 13 
Alpha = 0.1087 
Table G3 Internal consistenoy reliability - 13 itcm3 
Variable Scale Mean if Scale Variance Corrected Item- Alpha If Item 
Item Deleted if Item Deleted Total Correlation Deleted 
SUCCESS 19.0027 9.7182 .6002 .4908 
TRUST 18.9044 9.2138 .6603 .4645 
RESPECT 18.8484 9.9264 .6108 .4943 
LOYALTY 19.1926 9.3486 .6258 .4759 
EXWORK 19.4686 14.0825 -.1752 .7000 
HISTORY 18.9713 15.0101 -.3052 .7342 
REL_AGE 19.7514 11.2596 .2061 .6128 
STRENGTH 19.0765 9.9668 .5565 .5057 
Reliability Coefficients 
N of Cases = 948 N of Items = 8 
Alpha = 0.6108 
Table G4 Internal consistency reliability - B items 
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Variable Scale Mean if Scale Variance Corrected Item- Alpha if Item 
Item Deleted if Item Deleted Total Correlation Deleted 
SUCCESS 13.6667 11.7711 .6242 .8169 
TRUST 13.5683 11.0774 .7106 .7993 
--- .. .-
RESPECT 13.5123 11.8945 .6570 .8119 
LOYALTY 13.8566 10.8043 .7589 .7891 
REL_I\GE 14.4153 12.6837 .3459 .8761 
STRENGTH 13.7404 11.4401 .7008 .8026 
Reliability Coefficients 
.. _ ... 
N of Cases = 948 N of Items = 6 
Alpha = 0.8430 
Table G5 Internal consistency reliability - 6 items 
Variable Scale Mean if Scale Variance Corrected Item- Alpha if Item 
Item Deleted If Item Deleted Total Correlation Deleted 
SUCCESS 11.5301 8.6516 .6476 .8635 
TRUST 11.4317 8.0459 .7375 .8420 
---. 
RESPECT 11.3757 8.7328 .6900 .8539 
LOYALTY 11.7199 7.9420 .7562 .8373 
STn,[NGTII 11.6030 8.4721 .7015 .8508 
Reliability Coefficients 
N of Cases = 948 I_~.~f Items = 5 
Alpha = 0.8761 
Table G6 Internal consistency reliability - 5 items 
Multiple-item trust measure items 
SI1 .702 
CE1 .831 
~11 .872 
SI2 .856 
ME1 .882 
ME2 .815 
pl3 .782 
~13 .782 
ME3 .743 
AI2 .306 
CE2 .728 
Table G7 Component matrix 
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Initial % of Cumulative Extraction Sums % of Cumulative 
Component Eigen Variance % of Squared Variance % values Loadings 
Total Total 
SI1 5.909 59.088 69.088 5.909 59.088 59.088 
CE1 1.068 10.681 69.768 1.068 10.681 69.76S 
r'\11 .616 6.157 75.925 
~12 .526 5.260 81.186 
ME1 .450 4.499 85.684 
ME2 .387 3.872 89.556 
513 .355 3.546 93.103 
ME3 .280 2.802 95.904 
AI2 .236 2.363 98.267 
~E2 .173 1.73~ 100.000 
Table GB Principal Component Analysis - Total Variance Explained 
Variable Scale Mean if Scale Variance Corrected Item- Alpha If Item 
Item Deleted if Item Deleted Total Correlation Deleted 
511 43.5000 101.0789 .6300 .9126 
CE1 43.5299 102.2660 .7851 .9018 
AI1 43.4478 101.6927 .8180 .9000 
512 43.5448 100.7461 .7956 .9009 
ME1 43.5373 101.8445 .8356 .8993 
ME2 43.6194 100.2676 .7507 .9035 
813 43.4851 101.3945 .7176 .9056 
ME3 43.2985 106.5117 .6610 .9089 
AI2 43.3358 118.4352 .2574 .9284 
CE2 43.2537 107.7848 .6676 .9088 
Reliability Coefficients 
N of Cases = 134 N of Items = 10 
Alpha = 0.9158 
Table G9 Internal Mnsistency reliability - 10 items 
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Variable Scale Mean if Scale Variance Corrected Item- Alpha If Item 
Item Deleted if Item Deleted Total Correlation Deleted 
511 38.5522 92.9709 .6310 .9292 
CE1 38.5821 94.4105 .7759 .9179 
.-... 
--
AI1 38.5000 93.4248 .8264 .9149 
SI2 38.5970 92.2725 .8128 .9154 
ME1 38.6896 93.6724 .8401 .9143 
ME2 38.6716 91.9214 .7626 .9186 
SI3 38.5373 93.4084 .7148 .9218 
._0-
. -"." 
ME3 38.3507 97.6881 .6832 .9234 
CE2 38.3060 99.9733 .6467 .9255 
Reliability Coeffioiont5 
N of Cases = 134 N of Items = 9 
Alpha = 0.9284 
Table G10 Internal consistency reliability- 10 items 
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Appendix H 
Focus Group Workshop: 2nd July 2002 
Question: How could we have made it worse? 
• Could have told the Customer they could take it or leave it 
• Could have signed the contract 
• Could have changed the team leader even more than we did 
• Could have changed technical expertise 
• Could have spoken our minds 
• Could have worked less efficiently 
Discussion 
Person C - we could have given The Customer an ultimatum, telling them they could 
take it or leave it. 
Person B - If we pointed out the contract and said you don't support us, we could 
have turned around and said 'sorry' (we aren't going to do it because it isn't in the 
contract but we didn't) because we are professional. 
Person A - But we didn't because we wanted to repair our relationship. If they had 
'left it' it would have been very damaging. We would have ended up in court. 
Researcher asked if changing team leader even more would have made it worse. 
Person A and Person B agreed. 
Person A - It was already so bad. But if we made it personal and told them what we 
really thought...but at the moment the project looks bad but if we did that (told them 
what we thought) we would look bad, unprofessional. 
Researcher - The project was so bad, that short of the stupid there wasn't much to 
make the project any worse? 
Person E - As a company we didn't work very efficiently. There was a lack of 
experience in project knowledge. History of project didn't transfer very well. We had 
so little time we tried to take as little time to do as much as possible. Had we had 
better support these issues would have been ironed out early on. E.g. the levels for 
depth of calculations could have been set. 
Person B - Changing team leader compromised achieving the project objectives (cost 
and timescales). The company were conscious of the consequences of making that 
decision (to restructure, move sites and change team leader). At the time the decision 
was taken the company accepted that the project would cost more due to the increase 
time to regain project knowledge. (The company now seems to have forgotten the 
impact that their decision had on the outcome ofthe project) 
Researcher - Why didn't the dense network ease the transfer of knowledge? 
Person B - Yes it did play a part but the time needed for the knowledge transfer costs 
money. 
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Person C - The transfer did not work well. It took a long time. 
Person B - Product knowledge regarding Project x took a lot of time and interaction. 
Having to releam this with the change of people..... (Person B agreed that The 
company didn't help themselves.) 
Researcher - How did the daily meetings stop? Did they just fade away? 
Person E - Instantly! The Customer sent a letter saying that the meetings were to end 
due to other commitments. 
Researcher - So once the meetings stopped how did you resolve issues? 
Person E - We had to send written memos - which can be interpreted any which way. 
Person B - We needed to keep on top of the issues but we couldn't without the 
meetings. 
Researcher - This would have been a good opportunity to rely on your informal 
networks. 
Person E -It didn't work. They wouldn't talk to us. Even those that had talked to us 
before, their personality changed with this project and they wouldn't talk to us. 
Person D - Interaction could only be made by fax/memo. 
Person C - If you put an action comment on the memo you could get feedback. 
Person B - There was no one we 'knew' on the project (in The Customer). Someone 
who would be willing to 'sign off (on memos) agreeing to what had been discussed 
in an informal conversation. Informal networks couldn't work in this instance. 
Person E - I think that the level of trust is still there (between The Customer and The 
company). But there just wasn't any during Project x. There was an atmosphere and 
we don't know why it was there? Did someone over there have an hidden agenda that 
even The Customer's employees weren't told about? 
Person D - I didn't know the history of the project. I had contacts (with The 
Customer) before but when I joined Project x I found that I was coming up against a 
brick wall. 
Person B - Working on Project x Design we were working almost as an extension (of 
The Customer). On our project there was some informal networks. Our relationships 
with The Customer Customers were better than our relationship with The Customer 
itself 
Researcher - But the relationships with The Customer were fine outside of this 
project? 
Person E - Yes. It is all down to the cost being so tight on the project. So we can 
blame the government. 
Person B - The Customer mislead the government because it didn't have time to costs 
things properly. 
Person E - This is the worst project that I have ever seen. The good network in the 
team is because everybody realises that no one person is to blame. (The company 
doesn't have a blame culture) 
Person D - The Company will point out errors, to aid learning. Project x was a 
positive for me because it made me grow as an engineer and as an individual. 
246 
Researcher - Are you an enthusiastic company? 
Person E - we have an enthusiastic group of people. Recent events have dented our 
confidence (i.e. the restructuring). We are in a bit of a trough at the moment. When 
they announced the redundancies it was meant to be 25% but in the end it was a bit 
less than that. Redundancies have only affected this site; other sites have suffered at 
different times. 
Question: How could we have made it better? 
On the flip chart there was a list of factors that another team considered important to 
the success of a project, ie: 
• Technical Expertise 
• Enthusiasm 
• Worthwhile 
• Connections in team 
• Pre-existing relationships) 
Researcher observed that enthusiasm and worthwhile are very important to success, as 
are commitment and not messing around with resources. 
Person B - at the beginning of the task the entire list was there, but then it went. 
Person E - I disagree. Enthusiasm and worthwhile were missing. 
Person B - It was a very tight project. No contingency, no assessment of risk. 
Originally I was going to run the two projects together (project ylProject x), Project x 
was always going to be the poorer brother. But then they split the projects. 
Things that would have made the project better 
Person E - Dedicated resources (person B agreed with this sentiment). Control of 
resources. Customer involvement in the selection of the team (unhelpful). The 
Customer should be more flexible (with regard to who works on the project) 
Person A - Better control of The Customer. 
Person C - Communication with The Customer. The site issue did create difficulties. 
Person E - Internal communications cost a lot of money. 
Person B - Which wasn't costed for. 
With regard to overcoming the problems of moving the project to site x 
Person E - someone with product knowledge could have gone to site x to work with 
the guys, that would have made it better. 
Person C - Could have made communications better. (The designers did phone 
Person B up, he was the closest thing left to an expert.) 
Person B - (Justifying why as project manager he didn't move to Site x to help the 
Site x guys more). Project x was too small to justify a full time project manager. 
Person C - site x was set up to deal with Rail. When there was a lull in rail work they 
sent people down (ie Project x ) except that there was no project knowledge for 
Project x product. The site x office is cheaper to run. 
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Person E - Correct IT would have meant Site x could have accessed The Customer 
technical information/data. 
Person D - Information would have made it better. The information we had was too 
poor to develop and design properly. Information on methodology and other 
information was too insufficient so we had to interpolate. The Customer had no 
concept of how long things would take because either they don't know or they don't 
do the task themselves. 
Person B - The Customer misunderstood what they could reasonably ask for in a 
fixed price package. 
Put The Customer and other things aside, what personally could you have done 
to make it better? 
Person B - We wouldn't have taken the job because we needed Customer support to 
have done the project better. I would have fought harder to retain the original team. 
Originally I looked at it as a company strategic decision and that they understood the 
consequences. 
Person E - I would have focused more on the project if! had more time (then I might 
have noticed things going awry). 
Person D - Gone to Site x, met C and got a quicker understanding. 
Person C - Pushed more for better communications. Forced information off the 
Customer and if that didn't work then pushed and raised the issues within the 
company. 
Person B - Resisted the split between the two projects and made the projects 
complementary. 
What have you taken away from the experience and therefore what would you 
do differently? 
Person E - Nothing! 
Person B-1 learnt a lot. Running 5 or 6 projects at the same time, I have spread 
myself too thin. I should have done one thing at a time because the company didn't 
provide the support. 
Person D - It was a positive experience for me. Next time get a history of the project 
before you take it on. (but you don't get the choice to refuse a project). But it has been 
a good learning experience in terms of both project and technical. 
With regard to the theory about informal networks being important to project success. 
Person D - I got my tasks completed because I built relationships with the team. 
Internal relationships helped. Externally I didn't have helpful relationships. 
Person E - "A project can only be successful with networking but networking doesn't 
necessarily guarantee the success of a project." 
Person D - Networking is a two way process. 
Person B - If I had been a better networker (with regard to company politics) I could 
have managed the perception of the project better. Perception of the project is often 
more important than the reality. 
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Appendix I 
Network Mapping Action points: 30th June 2003 
Group 1 
1. Nominate an Organisation marker for each key customer interface and develop a 
plan for improving each one [6 named contacts identified] 
2. Create and circulate a complete Organisation-Customer interface map. 
3. Obtain [named Organisation person] views of the output ofthe exercise. 
4. Arrange a separate Organisation-Customer named-project Team Session to 
discuss and resolve interface issues. 
5. Build upon any strong relationships [ex-Organisation person] had when he worked 
at W-s-M. 
6. Use [named Organisation person] to make and maintain contact with the 
Customer Configuration Management Team. 
7. Re-run the contact mapping process in a few months time in order that 
Organisation can obtain a view of progress made. 
8. Circulate the contact maps. 
9. Make participants aware of who they are on an individual basis. 
Group 2 
1. Identify how to build the Organisation interface with [ex-Organisation named 
person] now with Customer. 
2. Identify how to build a stronger relationship with Customer interface 
replacements, [named example contacts] 
3. Review the merits of using [named Organisation person] to develop the [ex-
Organisation person] relationship. 
4. Ensure Organisation plays up the contribution made by Customer staff to their 
bosses. 
5. Run the Network Analysis past [named Organisation person]. 
6. Communicate internally the contribution Organisation is making to the Customer 
performance targets e.g. 
• Weight 
• Delivery 
• Cost, etc 
7. Use the contact mapping data to produce a contact matrix. 
8. Arrange a fortnightly [named project] Team Communication session. 
9. Consider issuing a Team Charter in terms of customer interface. 
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AppendixJ 
Infrastructure for analysing networks 
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Checklist of required components Individual's RN Group's RN Source 
Top Level Analysis 
Formal organisation chart showing location of individuals and required required Organisation background and 
contacts cited internal to the organisation structure 
Topology Chart - see Appendix for examples: contacts cited as nodes in the "web-shape" - collation of group Questionnaires, Interviews, focus 
network radiating from network members' individual 'star' groups, organisation chart 
owner at centre structures 
Rules for topology construction: 1. nodes show all nodes only show nodes with 2 or more ditto 
citations overall 
2. collation not applicable collate single citation nodes in ditto 
relation to citation owner and 
reference as an overall number (eg 
7 others) 
Properties of nodes: anonymised coding network owner group network member ditto 
contact cited contact cited 
category internal to the organisation internal to the group & the orgn 
internal to the group and external to the organisation 
external to the organisation external to the group and internal to the organisation 
external to the group & the orgn 
Properties of the individual: personality type as required as required organisational use of personality 
inventories, correlation of 
inventories 
Properties of each relationship dyad trust required required Questionnaires, Interviews, focus 
(ie the unit resulting from the link groups 
between each pair of nodes): 
respect as required as required ditto 
loyalty as required as required ditto 
strength as required as required ditto 
success required required ditto 
other factors as required as required ditto 
directional flow required required ditto 
Table J11nfrastructure for analysing relationship networks 
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Checklist of required components continued: Individual's RN Group's RN Source 
Top Level Analysis 
Properties of RN: hubs (nodes cited by 3 or not applicable required Questionnaires, Interviews, focus 
more nodes) groups 
density in terms of who in the individual's %age relationship between number ditto 
network knows/interrelates with of relationships in hubs / 
others in that network relationships in the network 
line graphs of aggregate not applicable trust ditto 
measures 
respect 
loyalty 
strength 
success 
Sub-level Analysis 
relationship of perceived measures of measures of performance individual individual/group organisational MOPs for the 
dyadic properties to: (MOP) individual/projecUorganisation 
project project 
organisational organisational 
effectiveness in the job individual individual/group ditto 
project project 
organ isational organisational 
differences in perceived measures of mutual relationships Questionnaires, Interviews, focus 
groups 
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Appendix K 
Mapping Pro Forma 
Stage 1 
First Name Last Name Category Trust Success 
Number* (colour) (no. of squares) 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
·where category: 1 = [definition] 2 = [definition] 3 = [definition] 4 = [definition] 
Trust Success 
How much? How much? 
Notal all Ea Not at all 
~ Notvery Not very CB Your email address: 
Fairfy Cd Falrfy Very 
Very D 
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Stage 2 
Category One Category Two 
-8 m m m -EE] -EE] m m 
mm m -m -EE] -Ea m -m 
m m m m m m m -m 
m m m -m -EE] m m -m 
m m m -m -EE] -Ea m -m 
-Ea m m -m m m m -m 
m m m m -EE] -Ea m -m 
---EE]-Ea m -Ea -EE] -Ea m -m 
m m m m -EE] -Ea m -m 
m m m m -EE] m m -m 
Category Three Category Four 
Trust Success 
How much? How much? 
Not at all Ea Not at all 
Not very Not very CB Your email address: 
Fairly Cd Fairly Very 
Very D 
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Appendix L 
Data collection instruments 
Version 1 
Social Network Analysis 
Data Collection Activity 
Overview of the Questionnaire 
Section A: About your work contacts 
The purpose of this part of the questionnaire is to elicit information about your social network. It 
will be followed up with a face to face interview to engage you in a general discussion about your 
social network patterns. This information will then be analysed and the findings fed back at a 
workshop attended by the six volunteers. Please note that the ownership of networks will remain 
anonymous. 
Section B: About you 
The purpose of this part of the questionnaire is to link the type of person you are with the type of 
network you have. The data from this part of the questionnaire is for research purposes only and 
will be completely confidential to Loughborough University. 
art of the uestionnaire is entirel 0 tional 
If you have any queries please contact: 
Sue Morton 
Research Associate (pOINTER) 
Wolfson School of Mechanical and Manufacturing Engineering 
Loughborough University 
Loughborough 
Leicestershire 
LE113TU 
Tel: 01509227690 Emai1: s.c.morton@lboro.ac.uk 
Please return to the above address by Friday I i h August 2001 using the reply paid envelope 
enclosed. 
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Respondent's Details 
Name: 
Position: 
Telephone Number: 
Email address: 
Section A 
About your work 
1. To what degree are the tasks you carry out non-routine? 
(Please circle the most appropriate response) 
5 4 3 2 
extreme 
degree 
considerable 
degree 
equal 
degree 
some 
degree 
1 
not at all 
2. What degree of uncertainty is associated with the majority of the tasks you carry out? 
(Please circle the most appropriate response) 
5 4 3 2 1 
extreme 
degree 
considerable 
degree 
equal 
degree 
some 
degree 
not at all 
3. What degree of complexity is associated with the majority of the tasks you carry out? 
(Please circle the most appropriate response) 
5 4 3 2 1 
extreme 
degree 
considerable 
degree 
equal 
degree 
some 
degree 
not at all 
4. What degree of interdependency (on other people's tasks) is associated with the majority of the 
tasks you carry out? 
(Please circle the most appropriate response) 
5 4 3 2 1 
extreme 
degree 
considerable 
degree 
About your network 
equal 
degree 
some 
degree 
not at all 
5. To answer.this question look back over the .last three years or so and consider the people you 
have interacted with, for example, when discussing important matters, getting the job done, 
advancing your career. ie:who has been the most helpful and useful to you in providing leads 
and/or resources, making introductions, offering advice; who has made significant contribution to 
your career advancement and professional development? 
Please complete the grid on pages 3 and 4. If you require more space please copy the pages, attach 
and return with your completed questionnaire. 
An example answerhasbeen given to guide you~ 
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List the names of the people What type of work related information is How often Was your Who What type of other What means do Which of the Which of the following 
you interact with exchanged in this interaction? do you original generally information is you generally following best best describes the degree 
interact interaction with instigates your exchanged in your use to describes the extent to ofTrust (T). Respect (R) 
with this this person due to interactions interactions with this communicate which your and Loyalty (L) you feel 
person? a work related with this person? More than one with this interactions with this for this person? 
Person matter? person? response is person? person achieve a 
a) Daily appropriate. successful outcome? I) Not at all 
b) Weekly a) Yes a) Me a) Electronic 2) Some extent 
c) Monthly b) No b) This person" b) Telephone 1) Not at all 3) Equal extent 
c) Other c) Someone a) Office 'gossip' c) Video 2) Some extent 4) Considerable extent 
else b) Social or home life d) Post 3) Equal extent 5) Extreme extent 
c) Mentoring e) Face to face 4) Considerable extent 
d) other (please state) t) Other (please 5) Extreme extent 
e) none state) 
1. A.N. Other Supplier performance/strategy b a a a, c e 4 T [4]; R [3]; L r51 
2. T[ ];R [ ]; L [ ] 
3. T[ ]; R [ ]; L [ ] 
4. T[ ]; R [ ]; L [ ] 
5. T[ ]; R [ ]; L [ ] 
6. T[ ]; R [ ]; L [ ] 
7. T[ ]; R [ ]; L [ ] 
8. T[ ]; R [ ]; L [ ] 
9. T[ ]; R [ ]; L [ ] 
10. T[ ]; R [ ]; L [ ] 
11. T[ ]; R [ ]; L [ ] 
12. T[ ]; R [ ]; L [ ] 
13. T[ ]; R [ ]; L [ ] 
14. T[ ]; R [ ]; L [ ] 
15. T[ ]; R[ ]; L [ ] 
16. T[ ]; R [ ]; L [ ] 
17. T[ ]; R [ ]; L [ ] 
18. T[ ]; R [ ]; L [ ] 
19. T[ ];R [ ]; L [ ] 
20. T[ ]; R [ ]; L [ ] 
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Do you meet this person Do you share a common How old is your Which of the following 
outside work? background; history and/or relationship with this best descnbes the strength 
interest with this person? person? of your relationship with 
a) Yes; by arrangement this person? 
b) Sometimes by chance a) Many commonalties a) Under 1 year 
c) Never b) Some commonalties b) 1-3 years a) Weak 
c) Few commonalties c) 3-5 years b) Neutral 
Person d) Don't know d) Over 5 years c) Strong 
d) Very strong 
From grid on page 3 
1. c b c b 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
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Section B 
About you 
6. Please state your academic and professional qualifications. 
7. Which of the following best describes your degree of interpersonal skills? 
(Please circle the most appropriate response) 
5 4 3 2 1 
extreme 
degree 
considerable 
degree 
equal 
degree 
some 
degree 
not at all 
8. Which ofthe following best describes your degree of communication skills? 
(Please circle the most appropriate response) 
5 4 3 2 1 
extreme 
degree 
considerable 
degree 
equal 
degree 
some 
degree 
not at all 
9. Which of the following best describes your general degree of motivation at work? 
(Please circle the most appropriate response) 
5 4 3 2 1 
extreme 
degree 
considerable 
degree 
equal 
degree 
some 
degree 
10. To what degree do you consider yourself to be ambitious? 
(Please circle the most appropriate response) 
5 4 3 2 
extreme 
degree 
considerable 
degree 
equal 
degree 
some 
degree 
11. To what degree do you consider yourself to be self-sufficient? 
(Please circle the most appropriate response) 
5 4 3 2 
extreme 
degree 
considerable 
degree 
equal 
degree 
some 
degree 
not at all 
1 
not at all 
1 
not at all 
12. Which ofthe following best describes the degree of risk in decision-making you feel 
comfortable taking? 
(Please circle the most appropriate response) 
5 4 3 2 1 
extreme 
degree 
considerable 
degree 
equal 
degree 
some 
degree 
not at all 
13. Which ofthe following best describes your generally preferred mode of working? 
(a) Alone [ ] (b) Team [ ] (c) A mixture of (a) and (b)[ ] 
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14. Which ofthe following best describes how you generally deal with work related stress? 
(a) Alone [ ] 
(b) Include others from the workplace [ ] 
(c) Include others outside the workplace [ ] 
(d) Other please specify ________________ _ 
15. Which of the following best describes your professional reputation? 
(Please circle the most appropriate response) 
5 4 3 2 
very good good fair not good 
16. Which of the following best describes your general attitude to work? 
(a) Live to work [ ] 
(b) Work to live [ ] 
(c) Other please specify ________________ _ 
1 
not very good 
17. Which ofthe following best describes your general degree of happiness with your 'life' 
achievements? 
(Please circle the most appropriate response) 
5 4 3 
extreme 
degree 
considerable 
degree 
equal 
degree 
2 
some 
degree 
1 
not at all 
18. Which of the following phrases describe your general personality and character? 
(Please circle the most appropriate response) 
a. Casual about appointments 1 2 3 4 5 6 7 8 Never late 
b. Not Competitive 1 2 3 4 5 6 7 8 Very competitive 
c. Never feel rushed 1 2 3 4 5 6 7 8 Always feel rushed 
d. Take things one at a time 1 2 3 4 5 6 7 8 Try to do many things at once 
e. Slow doing things 1 2 3 4 5 6 7 8 Fast (eating, walking, working, etc) 
f. Express feelings 1 2 3 4 5 6 7 8 'Sit on' feelings 
g. Many interests 1 2 3 4 5 6 7 8 Few interests outside work 
Source Robbins (J 998) originally adapted from R. W Bortner (/969) 
Final Impressions 
19. How comfortable did you feel completing this questionnaire? 
(a) Very comfortable [ ] 
(b) Comfortable [ ] 
(c) Fairly comfortable [ ] 
(d) Uncomfortable [ ] 
20. How comfortable do you think others would feel completing this questionnaire? 
(a) Very comfortable [ ] 
(b) Comfortable [ ] 
(c) Fairly comfortable [ ] 
(d) Uncomfortable [ ] 
21. Has completing this questionnaire given you any insights? If so, what are they? 
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Version 2 
Revised section on personality with revised overview/instructions for completion 
Section A: About you 
The purpose of this part of the questionnaire is to link the type of person you are with the type of 
network you have. The data from this part of the questionnaire is for research purposes only and 
will be completely confidential to Loughborough University 
Section B: About your work contacts 
The purpose of this part of the questionnaire is to elicit information about your social network. It 
may be followed up with a face to face interview to engage you in a general discussion about 
your social network patterns. Please note that the ownership of networks will remain 
anonymous. 
art of the uestionnaire is entirel 0 tional 
If you have any queries please contact: 
Sue Morton 
Research Associate (POINTER) 
Wolfson School of Mechanical and Manufacturing Engineering 
Loughborough University 
Loughborough 
Lei cestershire 
LEl13TU 
Tel: 01509227690 Email: s.c.morton@lboro.ac.uk 
Please return both sections to the above address (or email) by Friday 12th April 2002 
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Respondent's Details 
Name: 
Telephone Number: 
Section A 
About you 
How much would you agree with the following Not at Not Fairly Very 
statements about yourself? all very much much 
(Please cross (x) one box only for each question below) much 
1 Other people readily approach me for I I I I I I 
help in solving problems at work 
2 In working with others on a project, I I I I I I I 
compromise when the situation calls for it 
3 I am comfortable working with new I I I I I I 
people 
4 I consider myselfto be self-sufficient I I I I I I 
5 My instinct is to help others and expect I I I I I I 
they will help me in return at some point 
6 I readily appreciate viewpoints that I I I I I I 
oppose my own 
7 I find it easy to relate to other I I I I I I 
people's feelings 
8 I find it easy to express my own feelings I I I I I I 
Section B 
About your network 
9. To answer this question please complete the information about your network of contacts on 
the following pages/in the attached file. The details you supplied earlier have already been 
entered and we would be grateful if you will check these for correctness and make amendments 
where necessary. Please feel free to add further contacts and/or to change your mind about your 
earlier ratings for trust and success, if required. 
An example answer has been given to guide you. 
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Version 3 
Both sections and instructions for completion/overview revised 
The purpose of the questionnaire is to elicit information about your network of 
contacts. It may be followed up with a face to face interview or telephone call to 
engage you in a general discussion about your network patterns. Please note that the 
ownership of networks will remain anonymous. 
art of the uestionnaire is entirel 0 tional 
If you have any queries please contact: 
Sue Morton 
Research Associate (POINTER) 
Wolfson School of Mechanical and Manufacturing Engineering 
Loughborough University 
Loughborough 
Leicestershire 
LEl13TU 
Tel: 01509227690 Email: s.c.morton@lboro.ac.uk 
Please return to the above address or email back by Friday 19th July 
I Respondent's Details 
Name: 
Telephone Number: 
About your network 
Please complete the information about your network of contacts on the next 2 pages. 
The details you supplied earlier have already been entered and we would be grateful if 
you will also. check these for correctness and make amendments where necessary. 
Please feel free to add further contacts and/or to change your mind about your earlier 
ratingsfor trust and succ~ss, if required. 
An example answer has been given for guidance on how to complete the remaining 
columns. 
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a) Please check for correctness the FirstName, What type of work related How orten do Was your Who generally What type of other 
LastName and category ofthepeople you identified information is exchanged in you interact original instigates your information is exchanged 
this interaction? with this interaction interactions with in your interactions with 
earlier, where category is defined by: person? with this this person? this person? More than one 
1. Engage 
person due to response is appropriate. 
I) Daily a work related I)You I) 0 mce 'gossip' 2. Customer 2) Weekly matter? 2) This person 2) Social or home life 
3. Technical contactsfresources 3) Monthly 3) Someone else 3) Mentoring 
4. other 4) less frequent J)Yes 4) other (please state) 
b) please enter each person's job title than monthly 2)No 5) none 
FirstName LastName Categor Job Title 
ee charlie smith 3 Deslen eneineer desien reauirementsfchan!!es 2 1 1 1 3 4 IT trainln!! 
L 
2 
3. 
4 
So 
6. 
7. 
8 
!l 
10. 
11. 
12 
13. 
14-
15. 
16. 
17. 
18 
19. 
20. 
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PersoD What means do In tenns of achieving Trait (T). Respect (R). Loyalty (L) Do you meet this Do you share a How old is In tenus of sustainability/dura 
N° you UJW:A!.IY effective results, which of a) How much do you 1l:l!.U (T) this person will carry person outside common background. your the following best describes d 
(From use to the following be.t out what you expect in this relationship? work? history andlor interest relationship relationship with this person? 
grid on communicate describes how successful b) In tenus of the role they perfonn in relation to with this person? with this eg feeling confident of receiv; 
with this person? your relationship is with yourrole. how much do you I!lI!ttHR) this 1) Yes, by person? last this person? person 9 s knowledge and experience? arrangement 1) Many commonalties positiveihelpful response frOII page) 1) B-mail despite irregular contact or a] 
2) Telephone c) Based on your shared interactions. to what extent 2) Sometimes by 2) Some commonalties 1) Under 1 year keeping in touch. 
3) Video 1) Not at all successful do you have feelings of !n:.!llL(L) ror this person? chance 3) Few commonalties 2) 1-2 years 
4) Face to face 2) N at very successful 1) Not at all 3) Never 4) Don't know 3) 3-5 years I) Very weak 
5) Post 3) Fairly successful 2) Not very much 4) Over 5 years 2) Fairly weak ; 
6) Other written 4) Very successful 3) Fairly much 3) Fairly strong 
(e~ memo) 4) Very much 4) Very strong 
T R L 
et!: 1 3 3 2 3 3 2 3 2 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
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Appendix M 
The bipolar preferences explained 
Four SPs [Artisan] Four SJs [Guardians] 
ESTP [Promoter, pg. 63] ESTJ [Supervisor, pg. 104] 
ISTP [Crafter, pg. 66] 1ST J [Inspector, pg. 107] 
ESFP [Performer, pg. 69] ESFJ [Provider, pg. 1101 
ISFP [Composer, pg. 71] ISFJ [Protector, pg. 112] 
Four NFs [Idealists] Four NTs [Rationalists] 
ENFJ [Teacher, pg. 149] ENT J [Fieldmarshal, pg. 196] 
INFJ [Counselor, pg. 152] INTJ [Mastermind, pg. 199] 
ENFP [Champion, pg. 155] ENTP [Inventor, pg. 201] 
INFP [Healer, pg. 157] INTP [Architect, pg. 204] 
Table M1 The 16 combinations of personality type (Keirsey 1998) 
What the Myers-Briggs Letters Mean 
Isabel Myers labelled the personality types with a combination of letters chosen from 
four pairs of alternatives, E or I, S or N, Tor F, J or P, as indicated above. She found 
these words in Jung's Psychological Types but put her own spin on them as shown in 
table F12. 
Jung's Psychological Types Isabel Myer's meaning 
E Extraverted Expressive 
S Sensory Observant 
T Thinking Tough-minded 
J Judging Scheduling 
-
-
I Introverted Reserved· 
N Intuitive Introspective 
F Feeling Friendly 
P Perceiving Probing 
Table M2 Myer's interpretations of Jung's psychological types 
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"By 'extraverted' Myers meant having an 'expressive' and outgoing social attitude; 
by 'introverted' she meant having a 'reserved' and seclusive social attitude. By 
'sensory' Myers meant being highly 'observant' of things in the immediate 
environment; by 'intuitive' she meant being 'introspective,' or highly imaginative of 
things seen only with the mind's eye. By 'thinking' she meant being 'tough-minded' 
or objective and impersonal with others; by 'feeling' she meant being 'friendly.' or 
sympathetic and personal with others. By 'judging' she meant given to making and 
keeping 'schedules'; while, in the case of 'perceiving' Myers apparently failed to 
notice that her mentor Jung had said that sensation and perception are identical, so she 
went her own way and opposed 'perceiving' to 'judging'. However, little harm was 
done because when Myers said 'perceiving' she actually meant looking around for 
alternatives, opportunities, and options, hence 'probing' or exploring. 
Myers regarded the eight letters and the traits they represent as the parts or elements 
of personality, independent of one another. In her view ESTJs, for example, are eager 
to express their views to others (E), are sensibly observant of their environs (S), are 
tough-minded (T), and are judicious in scheduling activities (J). In contrast are the 
INFPs, who maintain a quiet reserve (I), are introspective (N), are friendly (F), and 
are given to probing for options (P). Or take another pair, the ISFPs and ENTJs. 
Myers saw ISFPs as reluctant to exhibit themselves socially (I), as sensually 
observant (S), as friendly (F) and as opportunistic (P). On the other hand, the ENTJs 
are socially outgoing (F), are introspective (N), are tough-minded (T), and are given 
to making scheduling judgements (I). So here is a rather simple and literal way to 
spell out some easily observed differences between people. It is probably the apparent 
simplicity of this scheme that has caught the attention of millions of people around the 
world. 
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Myers presented all of her types as effective people. But we are effective in different 
ways, and are at our best when contributing what she called our special 'gifts 
differing.' For example, in some situations, such as those requiring the marshalling of 
forces, the ENTJ will be more effective than his or her opposite, the ISFP. But in 
different circumstances, such as when artistic composition is called for, the ISFP is in 
a much better position to succeed than the ENTJ. And this reversibility is thought to 
hold for all eight pairs of opposites. It is the social context that determines which kind 
of personality will be more effective" (Keirsey 1998). 
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Behavioural Preferences Indicator 
Introduction 
The behavioural preferences indicator is made up of four sets of questions in 2-
column format. For each of the four questions you will have to choose one or 
other of the statement pairs in each column. It may be hard to decide but just 
choose the one that you feel relates to you most ofthe time - the one you are 
more comfortable with. 
The main point to realise is that your behavioural preferences are perfectly 
normal. To find out what your preferences are you will need to give some 
serious thought to each pair of statements. As we all have a little of each you may 
be tempted to say both, but the more carefully you consider each item, the more 
accurate the results will be. The whole process shouldn't take more than a few 
minutes and will give you similar information about yourself to that of other, 
much longer assessments that are available. 
For each question, read each pair of statements and tick which you feel is the best 
answer, leaving the other box clear. 
Question 1 - How you are energised 
Column A or Column B? 
ColumnA -/ Column B 
Hate to do nothing - constantly D Need to have time to reflect 
on the go 
Blurt things out without thinking D Think carefully before speaking 
Distracted easily D Concentrate well 
Like to be the centre of things D Content being on the sidelines 
Communicate with enthusiasm D Keep enthusiasm to self 
Like working or talking in groups D Prefer to socialise in small groups 
D 
or just do the job 'by myself 
Meet people readily and take Move cautiously and take part in 
part in many activities selected activities 
Parties recharge batteries D Time alone recharges batteries 
Talk more than listen D Listen more than talk 
Tolerate noise and crowds D Avoid crowds and seek quiet 
Mostly A's? Enter E in the box and move on to question 2 
Mostly B's? Enter I in the box and move on to question 2 
D 
···0 
Equal number for A and B? Go back and have another look. The key 
consideration is, what are you more comfortable doing?' 
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-/ 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
Question 2 - How you gather information/what you pay attention to 
Column C or Column D? 
Column C ./ Column D 
Behave practically D Behave imaginatively 
Focus on actual experience D Focus on possibilities 
Methodical D Leap around in a roundabout way 
Learn new things by imitation and D Learn new things through general 
observation concepts 
Rely on past experiences D Rely on hunches 
Tend to be specific and literal, give D Tend to be general and figurative, 
detailed descriptions 
D 
use metaphors and analogies 
Appreciate standard ways to solve Use new and different ways to solve 
problems 
D 
problems and reach solutions 
Like predictable relationships Value change in relationships 
Value solid, recognisable methods D Value different or unusual methods 
achieved in a step-by-step manner 
D 
achieved via inspiration 
Value realism and common sense Value inspiration and innovation 
Mostly C's? Enter S in the box and move on to question 3 D 
Mostly D's? Enter N in the box and move on to question 3 
Equal number for C and D? Go back and have another look. The key 
consideration is, 'what are you more comfortable doing?' 
Question 3 - How you make decisions/reach conclusions 
Column E or Column F? 
Column E Column F 
D 
./ 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
Question others' findings D Agree with others' findings because D 
because they may be wrong people are worth listening to 
Tolerate occasional queries as to D Appreciate frequent queries as to my D 
my emotional state in relationships emotional state 
Choose truth over tactfulness D Choose tactfulness over truthfulness D 
Deal with people firmly, as needed D Deal with people compassionately D 
Decide more with my head D Decide more with my heart D 
Expect world to run on logical D Expect the world to recognise D 
principles individual differences 
Have truth as an objective D Have harmony as a goal D 
See others' flaws, critical D Like to please others, show D 
appreciation 
Note pros and cons of each o·ption D· -Note how an option has value and - . D 
how it affects people 
Notice ineffective reasoning D Notice when people need support D 
Mostly E's? Enter T in the box and move on to question 4 D 
Mostly F's? Enter F in the box and move on to question 4 D 
Equal number for E and F? Go back and have another look. The key 
consideration is, 'what are you more comfortable doing?' 
270 
Question 4 - the lifestyle you adopt 
Column G or Column H? 
Column G ./' Column H 
Enjoy finishing things D Enjoy starting things 
Dislike surprises and want D Enjoy surprises and like adapting -
advanced warning to last minute changes 
Like checking off 'to do' list D Ignore 'to do' list even if made one 
Work for a settled life with my D Keep my life as flexible as possible 
plans in order so that nothing is missed 
Prefer knowing what I'm getting D Like adapting to new situations 
myself into 
Feel better after making decisions D Prefer to keep things open 
See time as a finite resource, take D See time as a renewable resource, 
deadlines seriously See deadlines as elastic 
Prefer my life to be decisive, D Seek to adapt my life and experience 
impose my will on it 
D 
what comes along 
Settled, organised Tentative, flexible, spontaneous 
Feel better with things planned D Would rather do whatever comes along 
Mostly G's? Enter J in the box and move on to the final stage D 
D Mostly H's? Enter P in the box and move on to the final stage 
./' 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
Equal number for G and H? Go back and have another look. The key consideration is, 
'what are you more comfortable doing?' 
Final Stage 
Please enter the letters from questions 1 to 4 in the boxes below 
E or I S or N T or F J or P 
Your preferences: DDDD 
You may have previously completed the Myers-Briggs personality type 
inventory (MBTI). If so, I would be interested to know the following: 
How long ago did you complete the MBTI? 
(eg last week, 6 months, 2 years, 5 years) 
Did those results match your prefererices above? 
If you don't remember but are able to look it up afterwards, I would be grateful if 
you could email me the above information. 
Email address:1s.c.morton@lboro.ac.uk 
L-________________________________________ ~ 
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Appendix N 
Demographic Questionnaire 
Purpose of the Questionnaire 
The purpose of this questionnaire is to collect general information regarding the company's 
business operations, market presence and volatility, and approach to implementing Re-engineering. 
The information will be used to build a company profile and to help with the categorisation of data 
from the analysis of the research study undertaken by the POINTER project. 
Structure of the Questionnaire 
SectionA. 
Section B. 
Section C. 
Section D. 
Section E. 
Business Operations 
Product Related Information 
New Product Development 
Business Improvement Programmes 
Market Competitiveness 
. . Section"A: Business Operations 
This section is about the high level business activities performed by your company. In particular 
it tries to deduce preliminary demographic information relating to company size, the type of 
products manufactured and the management structure, which operates in the organisation. 
1. Is your company a division of a larger organisation? 
Yes [ ] No [ ] ... proceed to question 2 
If yes, what is the name of your parent company based? 
2. How many employees do you have on site? 
(Please tick the appropriate response) 
(a) <500 
(b) 500-1000 
(c) 1000-2000 
(d) 2000-3000 
(e) >3000 
[ ] 
[ ] 
[ ] 
[ ] 
[ ] 
3. Which of the following business activities does your company carry out: 
(Please tick the appropriate response) 
(a) Marketing 
(b) Research 
(c) Product DevelopmentlDesign 
(d) ProductionIProcess Development 
(e) ManufacturinglProduction . . .... ---- - -
(t) Administrative Services 
(Finance, Personnel etc) 
On Site 
[ ] 
[ ] 
[ ] 
[ ] 
[ ] 
[ ] 
* Off site activities are those carried out by a sub-contractor or sister company 
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OffSite* 
[ ] 
[ ] 
[ ] 
[ ] 
[ ] 
[ ] 
4. Which of the following best describes the type of production carried out by your company? 
(Please tick the appropriate response) 
(a) Jumbled Flow (Job Shop) [ ] 
(Low volume of one-of-a-kind products) 
(b) Disconnected Line Flow (Batch) [ ] 
(Low volume of multiple products, produced in batches of 500 or less) 
(c) Connected Line Flow (Assembly Line) [ ] 
(Large number of identical product) 
(d) Other [ ] 
~p~@)---------------------------------------------
5. Which of the following best describes the type of manufacture carried out by your company? 
(Please tick the appropriate response) 
(a) Make-to-Stock [ ] 
(Products which are shipped from fInished goods "off-the-shelf', and therefore are fInished 
prior to a customer order arriving) 
(b) Make-to-Order [ ] 
(Manufacture of the product begins with receipt of a customer order, and the confIguration of 
the product is likely to change from the initial specifIcation during the course of processing) 
(c) Assemble-to-Order [ ] 
(A Make-to-Order product where all components used in the assembly are planned and 
stocked in anticipation of a customer order) 
(d) Engineer-to-Order [ ] 
(Products whose customer specifIcations require unique engineering design or signifIcant 
customisation. One of a kind products are engineered to order) 
(e) Other [ ] 
~p~@)---------------------------------------------
6. Which of the following best describes your company's current product development staff 
reporting structure? 
(Please tick the appropriate response) 
(a) Functional [ ] 
(New product/project manager is the focal point for communications but has no 
authority to direct staff other than through lobbying procedures) 
(b) Project [ ] 
(New product/project manager has almost all staff involved in the new product venture 
under hislher authority) 
(c) Matrix [ ] 
(New product/project manager is the focal point for directions and controls, and may 
have some staff reporting to himlher on a line basis, whilst other new pro~uct sta!Iare loc~ed 
administratively in other departments) 
(d) Hybrid [ ] 
(A mixture of functional, project and matrix structures, depending on the 
product/project) 
(e) Other 
(Spec@) 
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[ ] 
7. How many hierarchical levels are there in your company? 
(Please tick the appropriate response) 
(a) 1 to 3 
(b) 4 to 6 
(c)7tolO 
(e) > 10 
[ ] 
[ ] 
[ ] 
[ ] 
8. Which of the following best describes the type of product manufactured by your company? 
(Please tick the appropriate response) 
(a) Finished product [ ] 
(b) Components requiring further assembly [ ] 
(c) Both [ ] 
This section is about the complexity of your products from both a manufacturer's and end-
user's perspective. 
9. The complexity ofa product is a function of the number of manufacturing operations involved 
in producing the product and the number of components and sub-assemblies it comprises. An 
example of a product with a low level of complexity on this scale would be a monkey wrench, 
and an example of a product with a high level of complexity would be a rnachine tool. 
With respect to the internal product structure, on a scale of 1 to 5, how would you rate the average 
complexity of your company's products? 
Low complexity 1 2 
(Please circle the appropriate response) 
3 4 5 
complexity 
High 
10. This scale represents the complexity of a new product from the point of view of the customer. 
It is a function of the ease with which a customer can articulate their needs and the criteria that 
the product must satisfy. An example of a product with low level of complexity would be a 
lightbulb (need = light, criteria = wattage), and an example of a product with high level of 
complexity would be a car (difficult to express needs directly and identify what features meet 
these needs). 
With respect to the customer, on a scale of 1 to 5, how would you rate the average complexity of 
your company's products? 
Low complexity 1 2 
(Please circle the appropriate response) 
3 4 5 
complexity 
High 
11. Please indicate how new and/or original your current full product range is by entering a 
percentage (approx.) against each of the following categories: 
(Please tick the appropriate response) 
(a) True Innovations [ %] 
------- (products that are new both to the company and the world) - - ---- ----~--~------~- - - - - --~--------- -~---------- ---
(b) Product ImprovementIModifications %] 
(products, which offer, improved performance to customers) 
( c) New Product Lines %] 
(Products which are new to the company and allow entry to new markets) 
(d) Product-Line Extensions [ %] 
(Products that are new to the company but, are part of an existing product family) 
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Section C: New Product Development 
This section is about your company's introduction of new products. 
12. How many new products has the company introduced in the last three years? 
(Specify) (approx.) 
13. How many ~ product development projects is your company typically engaged in at any 
one time? 
(Specify) (approx.) 
14. How would you classify a successful new product? 
(please rank the factors in order of importance - rank 1 those factors deemed most important, through to rank 5 those 
factors deemed the least important. Please note: tied ranks are acceptable) 
(a) Products, which achieve cost targets 
(b) Products, which achieve profit targets 
( c) Products which achieve quality targets 
(d) Products, which achieve time targets 
(e) Products which achieve sales targets 
(f) Other 
[ ] 
[ ] 
[ ] 
[ ] 
[ ] 
[ ] 
~p~ify)-----------------------------------------------
15. Please indicate the percentage of new products that are successful? 
(Specify) _______________________ (% approx.) 
16. Does your organisation have a documented new product development strategy? 
Yes [ ] No [ ]. 
17. Which of the following best describes, the way new product development activity is 
structured in your organisation? 
(Please tick the appropriate response) 
(b) New product development departments with full-time staff [ ] 
(c) A division [ ] 
(d) A new product committee [ ] 
(e) Director of each business unit directs new product development activity [ ] 
(e) A single function is responsible for new product development [ ] 
If yes please specify _______________________ _ 
(f) Other [ ] 
~p~ify)-----------------------------------------------
18. Who leads new product development projects? 
19. Please sketch the current new product development organisational/project management 
structure? 
Please show all functions involved in a product development project and direct/indirect lines of 
responsibility. -
Section D: Business Improvement Programmes 
This section is about your company's business improvement history 
20. What other major improvement programmes have been implemented in your company? 
(Please tick the appropriate responses and state approximately when started e.g. early 1992,etc) 
(a) Business Process Re-engineering (BPR) [ ] approx. date ____ _ 
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(b) Total Quality Management (TQM) 
(c) Manufacturing Resource Planning (MRPII) 
(d) Computer Integrated Manufacturing (CIM) 
(e) Computer Aided Engineering (CAE) 
(f) Design for Manufacture/Assembly (DFMlA) 
(g) Engineering Data Management (EDM) 
(h) Quality Circles 
(k) Continuous Acquisition and Lifecycle Support 
(1) Supplier Partnership programme 
(m) IS09000, BS5750 
(n) Electronic Data Interchange (ED!) 
(0) Benchmarking 
(P) Outsourced IT 
(q) Knowledge Management 
(q) Other 
[ ] approx. date, ____ _ 
[ ] approx. date, ____ _ 
[ ] approx. date, ____ _ 
[ ] approx. date, ____ _ 
[ ] approx. date, ____ _ 
[ ] approx. date, ____ _ 
[ ] approx. date, ____ _ 
[ ] approx. date, ____ _ 
[ ] approx. date, ____ _ 
[ ] approx. date, ____ _ 
[ ] approx. date, ____ _ 
[ ] approx. date, ____ _ 
[ ] approx. date ____ _ 
[ ] approx. date. ____ _ 
[ ] approx. date ____ _ 
(Sp~if.V) ___________________________ __ 
. Section E: New MarketCol11petitiveness~ 
This section is about your company's presence in the market. 
21. Which of the following best describes the type of market your company operates in? 
(Please tick as many boxes as appropriate) 
(a) New [ ] 
(b) Opportunistic [ ] 
(c) Competitive [ ] 
(d) Mature [ ] 
(e) Dominated by a few companies [ ] 
(f)Niche [ ] 
WOO~ [] 
~p~if.V) _______________________ __ 
22. Please indicate the nature of the type of market your company operates in? 
(Please circle the appropriate response) 
Volatile 2 3 4 5 Stable 
Section F: Additional Comments 
Section G: Confidentiality & Publicity 
Participants in the data collection will have the opportunity to remain 
-anonymous and be assured that the data collected will be treated in the strictest 
confidence. However if you want to take advantage of opportunities for positive 
publicity through Loughborough University publications, you may do so. 
Please indicate your preferences below. 
The POINTER Project Team would like to thank you for spending the time 
to complete this questionnaire. 
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Appendix 0 
Follow up request letter: 10/02/03 
Dear <name> 
The Pointer research project is almost at an end and only the final analysis is left to 
do. For me to complete this analysis I need you to provide the current "success" and 
"trust" ratings for each of the people in your network of contacts - this should take 
about 10 to 15 minutes of your time but will be of immense value to the research 
overall. 
Attached is the list of contacts that you provided in earlier activities. This may well 
have changed over time so please feel free to remove contacts you no longer deal with 
and/or add further contacts with whom you now interact. When adding more contacts, 
please include the category to which they belong and their job title (if known) in 
addition to your ratings for trust and success. 
I would be grateful if you could complete the attached and return to 
s.c.morton@lboro.ac.uk by the end of February 2003 in order for me to complete the 
analysis in time for the final report at project end. 
Many thanks in advance for your co-operation and I look forward to hearing from you 
in the not too distant future. 
Regards 
Sue Morton 
277 
Appendix P 
Network Topologies 
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Successful Project 
Background 
A major contractor in the aerospace 
industry (Organisation D) is involved in 
speculative continuous development 
activity. Organisation D had identified 
significant cost savings in the redesign of 
components. It approached the client 
(Organisation E) with a project proposal 
that was accepted. The proj ect had high 
associated risks as development costs were 
to be met by Organisation D. The project 
was seen internally and externally as being 
successful in terms of being on time and 
on budget. 
The Dynamic Network Analysis (DNA) 
team worked with the client to identify the 
human elements of the project and to bring 
an understanding of the success factors 
associated with the project. 
Methodology 
The DNA team worked with the project 
team to gain an understanding of the 
personal interactions between team 
members and key Organisation E contacts. 
A common understanding of the 
definitions of trust and success was 
established with the team. They were then 
asked to rate perceived trust and success of 
each interaction on a scale of 1 to 4; 1 
being a low level of trust and success and 4 
being a high level. Data was captured and 
anonymised before being fed back to the 
project team as a DNA ' snapshot' (Fig 1). 
Results 
The analysis highlighted the very strong 
internal relationships within the team, and 
extensive strong links into the rest of 
Organisation D, shown by the thickness of 
the green and blue connections between 
ovals, and between ovals and circles, 
respectively. There was clearly effective 
use being made of the links into the rest of 
the organisation in terms of information 
exchange. 
The team leader was not the main hub of 
linking activity and there were strong links 
measured in terms of trust and success to 
subordinate nodes. The links to 
Organisation E were very strong (and 
reciprocated anecdotally) and regular, 
effective meetings were reported between 
key players in both organisations. 
Outcomes 
The study confirmed the hypothesis 
regarding the configuration of project 
teams in terms of technical and 
interpersonal skills. It clearly highlighted 
the need for effective team management 
and the importance of reciprocated trust in 
the relationship between customer and 
supplier. 
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Fig 1 DNA 'snapshot' of the team network 
Benefits of DNA 
• Measuring supply chain relationships 
• Organisational learning 
• Improving performance 
Benefits for Organisation D 
• 
• 
• 
• 
Developing a bench-marking exercise 
Disseminating the importance of 
effective networking throughout the 
organisation 
Measuring customer satisfaction 
Adding value in customer relationship 
management 
Failing Project 
Background 
A major contractor in the aerospace 
industry (Organisation A) had identified a 
project that was failing. The project was 
over budget and late, leading to a major 
negative impact on the relationship with 
the client. The project had been the 
subject of substantial internal analysis as 
the project team members had delivered 
successful projects in the past. 
The Dynamic Network Analysis (DNA) 
team worked with the client to identify the 
human elements of the project: to bring an 
understanding of the problems encountered 
and, equally ifnot more importantly, 
closure for the team. 
The client is a provider of design services 
and had won a competitive tender to 
prov~de ~esign of components on a major, 
multmatlOnal project for Organisation B. 
Methodology 
The DNA team worked with the project 
team to gain an understanding of the 
personal interactions between the project 
team members and key relationships in the 
specifying organisation (Organisation B). 
A common understanding of the 
defmitions of trust and success was 
established with the team. They were then 
asked to rate perceived trust and success of 
each interaction on a scale of 1 to 4' 1 , 
being a low level of trust and success and 4 
being a high level. Data was captured and 
anonymised before being fed back to the 
project team as a DNA 'snapshot' (Fig 1). 
Results 
The an~ly~is highlighted a high degree of 
msulanty m the project team with strong 
levels of trust and perceived success 
shown by the thick green, and blue, ' 
connections between ovoid nodes. 
Nevertheless, while being reliant on each 
for clarification and support in the absence 
of such with the client, it became clear in 
discussions that certain members of the 
team had never met face to face before. 
There were very few interactive links 
between organisations A (ovals) and B 
(squares), with low levels of trust in the 
interactions - depicted by the plethora of 
red and yellow connections. 
Outcomes 
It is important to get the correct mix of 
technical and interpersonal skills into a 
project team from the start. Relationships 
are the key to successful project resolution. 
As a result of the study, the organisation 
has.changed the way in which it puts 
project teams together, focussing on the 
mix of interpersonal skills and technical 
expertise. 
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Fig 2 DNA 'snapshot' of the team network 
Benefits of DNA 
• 
• 
• 
• 
understanding the importance of 
networking 
identifying skills gaps 
identifying potential problems before 
they happen 
facilitating the development of ' get 
well ' plans for specific teams 
Benefits for Organisation A 
• enabled ' closure' for the team 
• additional skills now sought in 
selection of team leaders 
• changed team leader team 
• development of a bench-marking 
exercise for future projects 
Developing Project 
Background 
A major contractor in the aerospace 
industry (Organisation G) is involved in 
continuous development activity for a 
range of clients. The project team was 
newly set up to deliver a project for a 
major client (Organisation H). The 
Dynamic Network Analysis (DNA) team 
worked with Organisation G to identify the 
human elements of the project and to assist 
in its strategy for developing inter-
organisational relationships. 
Methodology 
The DNA team worked with the project 
team to gain an understanding of the 
personal interactions between the project 
team members and key relationships with 
its client. A common understanding of the 
definitions of trust and success was 
established with the team. They were then 
asked to rate perceived trust and success of 
each interaction on a scale of 1 to 4; 1 
being a low level of trust and success and 4 
being a high level. Data was captured and 
anonymised before being fed back to the 
project team as a DNA ' snapshot' (Fig 1). 
Results 
The thickness of the green and blue 
connections between ovals, and between 
ovoid and circular nodes in Fig 1 shows 
strong links between and from team 
members into the rest of Organisation G. 
However, there were already some poor 
relational links with key individuals in 
Organisation H. The team was newly set 
up and, while some of the relatively poor 
links depicted by the red and yellow 
connections between Organisations G 
( ovals) and H (squares) could be explained 
by a lack of familiarity, the paucity of 
others could not. Further discussions 
identified there had been personal 
interactions between project team 
members and certain of Organisation H 
staff on previous projects. 
Outcomes 
With the assistance of the DNA team, the 
project members analysed the perceived 
differences in the relationships and looked 
at why this should be. It was decided to 
adopt a strategy whereby team members 
with stronger links to key individuals in 
the client organisation would act as 
primary conduits in order to build the trust 
and success measures of the relationship. 
The analysis was also used to inform the 
process of targeting other key relationships 
that needed to be forged between the two 
organisations. 
In subsequent meetings, the project team 
reported that the strategy had been put into 
effect and was showing positive results in 
the development of relationships both 
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internally"and externally. The team further 
reported that the process was also being 
used to increase the speed of integration 
and develo ment of new team members. 
Fig 3 DNA (snapshot' of the team network 
Organisational Benefits from DNA 
• Measuring trust and co-operation 
• Identifying key players 
• Exploiting strategic relationships 
• Kick -starting fast team building 
• Integrating new team members 
• Identifying skills gaps 
• Identifying network gaps 
• Predicting problems before they 
happen 
• Improving relationships with alliance 
partners 
Appendix Q 
Summary of benefits and applications of the managerial tool 
Research investigation in context: 
• Strategies for improvement or change usually focus on restructuring fonnal 
organisation 
• Irrespective of structure boundaries exist 
• Infonnal organisation to improve perfonnance 
• Social capital of organisations 
• Made up of personal networks of relationships (fonnal & infonnal) 
• Managerial tool to harness power of networks 
• based on Social Network Analysis tools and techniques 
Premise: 
• Improve relationships ~ improve perfonnance 
Features: 
• Highly practical nature 
• Current and future application to improve process and product 
Focus on: 
• Human element in engineering 
• Accords with organisational pursuit of adding value to expertise 
Can be applied with and between: 
• Individuals, teams, organisations 
• Product/project/programme management 
• Managers/employees/suppliers/customers ~ supply chain relationships 
• Manufacturing, construction, service industries, public/private enterprise 
Excellent pedigree 
• Developed with Leading global organisations in aerospace/engineering! 
construction/management consultancy services & industries 
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Tangible output 
• Management tool- brochure etc already attracting interest 
Used to improve: 
• organisationalleaming, onboarding, NPD, CPD, troubleshooting, Ailing projects, 
knowledge management, risk management 
Applications: 
• Accelerating change 
• Adding value in customer relationship management 
• Building more effective teams 
• Creating preventative action plans 
• Developing bench-marking 
• Disseminating the importance of effective networking throughout the organisation 
• Exploiting strategic relationships 
• Identifying key players 
• Identifying network gaps 
• Identifying skills gaps 
• Improving relationships with alliance partners 
• Integrating new team members 
• Kick starting fast team building 
• Measuring trust and cooperation 
• Measuring customer satisfaction 
• Measuring supply chain relationships 
• Minimising risk 
• Predicting problems before they happen 
• Strategically appointing team leaders, account managers, project teams 
• Troubleshooting 
• Understanding the importance of networking 
• Unlocking intellectual and social capital 
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Appendix R 
Tool concept validation notes 
Although the research was conducted in the product development discipline the 
concept of the tool was viewed to be very general. It appears to portray a generic 
product and not specific to product development or product design. 
Important benefits of the tool would be 'know-who' and 'know-how' knowledge. 
A useful human resources tool to aid project selection processes. 
The tool would promote informal mechanisms for aligning people's skill portfolios to 
types of task and thereby encouraging the informal organisation. For e.g. a 'neutral 
room' in which people debate controversial work related issues, Friday morning 
'bacon buttie' meetings, and coffee mornings where beverages are provided without 
there actually being a formal coffee morning break time. 
It is important to realise that some mechanisms only work for a period of time in a 
particular environment. E.g. Intranets 
The final tool may well become a self-awareness tool. Individuals could identify 
weak skills (their own and those of others) that can be supplemented by forming 
relationships with certain other individuals. As a self-awareness tool it could be 
predicative to the level of identifying potential personality clashes or personality/task 
clashes. There was potential for the tool to become a useful Human Resources aid. 
It was felt that the tool through informal networking would encourage the potential 
for innovation in decision making. This was seen to be an important opportunity not 
to be missed. 
The tool incorporates the concept of 'trust' . Trust in this capacity was seen to be a 
cultural issue. 
Mapping personal networks would provide important insights to peoples relationship 
and hence the design of a formal organisation. It was also suggested that such maps 
could be shared in different directions across the formal organisational chart. 
It was felt that the tool should promote the viewpoint that the formal organisation 
must facilitate the growth of the informal organisation. 
The focus groups agreed that the development of a tool to improve the informal 
organisation was feasible. However more groundwork needed to be conducted. For 
e.g. a better understanding of what is actually meant by the terms formal and informal 
organisation. 
It was suggested that formalising control over the development of the informal 
organisation may cause it to become part of the formal organisation and thereby lose 
its value. 
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Further Research 
With regards to the following theoretical equation, it was suggested that a quantitative 
research methodology would demand some parameters to be kept constant, whilst 
others were varied. 
,Le=f(fb)+ (i) + (t) 
It was also commented that company size may affect the theoretical developments 
from the research and is a compounding variable. 
The product development process often has a long lifecycle (3/4 years). Linking the 
tool concept to people's networks and the various stages in the new product 
development process may be appropriate. It may even be possible to investigate the 
formation and pattern of networks along the supply chain/extended enterprise, 
Future research endeavours in this area need to consider whether certain attributes of 
the informal organisation could be associated with the health of an organisation. 
The relationship between 'the degree of likeness felt towards people in an interaction' 
and the 'strength of their relationship' was upheld as an interesting line of future 
enqUIry. 
Understanding personal networks may be a complex process and it may be more 
appropriate to focus on what enables a good informal network. This investigation 
makes it necessary to consider the environmental context of the organisation as there 
may be a relationship between the nature of the informal organisation and the external 
environment. 
To understand how to improve informal networking it may be appropriate to ask the 
question 'how can we stop it happening?' This would help us to identify the areas of 
future concern and further research. 
The formal organisation is a static entity whereas the informal organisation is 
dynamic. This may cause further research endeavours to understand their relationship 
to be problematic. However they must not be researched in isolation. 
A better understanding of the life cycles of relationships, communities of practice, 
how networks may be used/shared and the quantitative benefits of the informal 
organisation is required. 
More exploratory research is needed to understand the real issues. Understanding 
what the informal network is before we identify enablers to promote it is necessary. 
E.g. leadership is an important enablers to informal organisation. 
Marketing 
The market sector at which the tool would be targeted needed to be considered 
carefully. For e.g. individual, team, project manager? 
It was suggested that the term 'tool' was inappropriate for describing the product. 
Determining an alternative title that will embody the research findings to help 
organisations improve product development performance will need mktg expertise. 
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Appendix S 
Focus Group discussion 10/9/02 
Key Questions 
Inter-group relationships - Monthly Meetings - can we improve this group? 
Identification of weak points 
Identification of areas where there are differing success factors with the same person. 
Social/Team Building 
How do we improve this site's PS Team? 
• Shared Goals - Identification oflssues 
• Outside Perception of Programme and Strat Sourcing (How to influence) 
• Movement of people / succession planning / career development planning 
Identification of a common PS site network 
• Identification of specific Individual's levels 
• Individual Strategies 
Leadership Training 
• Motivation / People Management 
• Celebration of Success 
• Encouragement of supplier visits 
Building Better Relationships 
• Module - Suppliers - Commodities - Project Team 
Modules/Operations 
• Regular Module Reviews 
• Planned handover / early involvement in projects 
• Clear statement of responsibility / roles etc 
• Managed Involvement in Supplier Selection 
• Be clear - say NO nicely 
• Never stop asking for support 
• Education of role and responsibility 
• Support them and understand their requirements 
• Be seen to be part of their team - fighting their case 
• Involvement in supplier reviews 
• Develop a network at the lower level 
• Networking to include the OGM 
• Induction to include time with the module 
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• Quick win PR 
• Respect the monthly production cycle 
Suppliers 
• Pay them / influence payment 
• Plan for visits / visit them / regular reviews 
• Communication ofthe situation - now and ongoing 
• Two way listen to feedback - listen to feedback - act on it. 
• Do what we say and when we say it 
• Treat with respect 
• Not to have pre-conceived ideas -listen with perception 
• Select the right suppliers 
• Don't expect them to do the things that we can't 
• Proper Assessment 
• Multiple business area meetings 
• Individuals to own relationships 
• Co-ordination of requests 
• Clear requirements definition / openness 
• Scheduling accuracy 
• Understanding supplier's capability / promotion 
• MOPs on Project / OEM / Spares 
• Involve Engineering / Collaboration - DFM and DF A 
• Supplier development activity 
Commodities 
• Communication of Project Milestones and opportunities of savings 
• Ask / demand for input 
• Respect their performance measures 
• Regular Reviews 
• Go and see them - no e-mails! 
• Target Nik and Nick as key individuals (and Mike) 
• Ask what we can do for them 
• Social activity 
• Know our stuff 
• Use the commercial readiness template 
• Common measures 
• Early involvement 
• Confirm who they are and what they do 
• Tell them who we are and what we do 
• Open up methodology training 
• Shared supplier visits 
• Co-ordinate requirements 
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Project Team 
• Encourage them to use PIM 
• Structured DFM 
• Keep asking for milestones 
• Coffee and biscuits 
• Fundamentals - promotion of PS activity 
• Get invites to team meetings 
• Promote project meetings 
• Team building activity 
• Culture the project manager's BOSS 
• Competitive sports 
• Ask them for the issues / offer solutions 
• Do what we say - be firm - hazards 
• Don't be afraid to show weaknesses 
• Get to know them / be manipulative 
• Review seating arrangements 
• Use names / be personable 
• Link between commodity and programmes 
• Be professional and follow methodology 
• Team notice board 
• Ask them for help 
Person Plus points Minus points 
1 Understands the situation Over loaded 
Good guy Not proactive - passive 
Dedicated I approachable I Resists getting into the detail 
knowledgeable 
Doing the best that can be done in the 
situation 
2 Massively knowledgeable lexperienced Not motivated by programme volumes 
Prepared to teach I share knowledge Claims to be overloaded with fire 
fighting 
Good fire fighter Set in ways 
3 Nice guy Arrogance 
very knowledgeable Does not reply to e-mails 
Approachable Over intellectualise 
Tries Difficult to get hold of him 
Does not deliver on commitments 
4&5 pro-active 
Building relations with the project 
Limited portfolio 
6 Commodity knowledge overloaded 
Table S1 Plus and Minus points of key people 
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To improve THIS group ... 
• Regular team reviews 
• Infonnal meetings 
• Common goals 
• Monitoring of each others activity 
• Social events 
• Team building events 
• Celebration of success 
• Monitoring 
• Succession Planning 
• Common Area 
• Weekly 10 minute stand-ups 
• Share / identification of best practice 
• Involve PSAs and PREs 
• Leadership and general training 
• Remove red-tape / common best-practice approach 
• Communication of changes / development of opportunity 
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Appendix T 
Summary of Rate-Re-rate statistics 
ORGnC 
MJ summary (ORGnC&ORG4) 
orig_succ orig_trust f/up_succ f/up_trust 
overall contacts 20.00 20.00 18.00 18.00 
Overall average 2.60 3.00 3.17 3.28 
no of matches 18.00 18.00 18.00 18.00 
revised average 2.67 3.06 3.17 3.28 
success trust 
up 3 up2 
up2 up 1 5.00 
up 1 9.00 down 1 1.00 
down 1 down 2 
down 2 down 3 
same 9.00 same 12.00 
total re-score 18.00 total re-score 18.00 
KH summary (ORGnC&ORG4) 
orig_succ orig_trust f/up_succ f/up_trust 
overall contacts 16.00 16.00 13.00 13.00 
Overall average 3.06 3.06 3.00 3.08 
no of matches 12.00 12.00 12.00 12.00 
revised average 3.17 3.08 3.00 3.08 
success trust 
up3 up 2 
up 2 up 1 3.00 
up 1 2.00 down 1 3.00 
down 1 4.00 down 2 
down 2 down 3 
same 6.00 same 6.00 
total re-score 12.00 total re-score 12.00 
PS summary (ORGnC&ORG4) 
orig_succ orig_trust f/up_succ f/up_trust 
overall contacts 20.00 20.00 13.00 13.00 
Overall average 2.30 2.80 3.00 3.08 
no of matches 2.00 2.00 2.00 2.00 
revised average 1.50 2.50 2.50 3.00 
success trust 
up 3 up2 
up 2 1.00 up 1 1.00 
up 1 down 1 
down 1 down 2 
down 2 down 3 
same 1.00 same 1.00 
total re-score 2.00 total re-score 2.00 
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HC summary (ORGnC&ORG4) 
orig_succ orig_trust f/up_succ f/up_trust 
overall contacts 19.00 19.00 18.00 18.00 
Overall average 3.32 3.47 3.39 3.44 
no of matches 18.00 18.00 18.00 18.00 
revised average 3.28 3.44 3.39 3.44 
success trust 
up 3 up2 
up 2 2.00 up 1 4.00 
up 1 3.00 down 1 
down 1 1.00 down 2 2.00 
down 2 2.00 down 3 
same 10.00 same 12.00 
total re-score 18.00 total re-score 18.00 
ET summary (ORGnC&ORG4) 
orig_succ orig_trust f/up_succ f/up_trust 
overall contacts 20.00 20.00 19.00 19.00 
Overall average 2.35 2.85 2.32 3.00 
no of matches 19.00 19.00 19.00 19.00 
revised average 2.37 2.95 2.32 3.00 
success trust 
up 3 up 2 1.00 
up2 up 1 4.00 
up 1 4.00 down 1 1.00 
down 1 3.00 down 2 2.00 
down 2 1.00 down 3 
same 11.00 same 11.00 
total re-score 19.00 total re-score 19.00 
Oba summary (ORGnC&ORG4) 
orig_succ orig_trust f/up_succ f/up_trust 
overall contacts 15.00 15.00 15.00 15.00 
Overall average 3.20 3.47 2.93 2.93 
no of matches 15.00 15.00 15.00 15.00 
revised average 3.20 3.47 2.93 2.93 
success trust 
up 3 
up 2 up 1 
up 1 1.00 down 1 6.00 
down 1 5.00 down 2 1.00 
down 2 down 3 
same 9.00 same 8.00 
total re-score 15.00 total re-score 15.00 
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AM summary (ORGnC&ORG4) 
orig_succ orig_trust f/up_succ f/up_trust 
overall contacts 20.00 20.00 19.00 19.00 
Overall average 1.95 2.95 2.89 3.21 
no of matches 19.00 19.00 19.00 19.00 
revised average 1.95 2.95 2.89 3.21 
success trust 
up3 1.00 
up2 2.00 up 1 7.00 
up 1 13.00 down 1 2.00 
down 1 2.00 down 2 
down 2 down 3 
same 1.00 same 10.00 
total re-score 19.00 total re-score 19.00 
SH summary (ORGnC&ORG4) 
orig_succ orig_trust f/up_succ f/up_trust 
overall contacts 14.00 14.00 11.00 11.00 
Overall average 2.21 2.93 0.00 0.00 
no of matches 11.00 11.00 11.00 11.00 
revised average 2.09 3.00 2.91 2.73 
success trust 
up 2 4.00 up 1 
up 1 2.00 down 1 3.00 
down 1 1.00 down 2 
down 2 down 3 
same 4.00 same 8.00 
total re-score 11.00 total re-score 11.00 
DE summary (ORGnC&ORG4) 
orig_succ orig_trust f/up_succ f/up_trust 
overall contacts 20.00 20.00 16.00 16.00 
Overall average 2.10 2.80 2.88 2.81 
no of matches 13.00 13.00 13.00 13.00 
revised average 2.15 2.92 2.85 2.69 
success trust 
up 2 1.00 up 1 4.00 
up 1 8.00 down 1 4.00 
down 1 1.00 down 2 
down 2 down 3 1.00 
same 3.00 same 4.00 
total re-score 13.00 total re-score 13.00 
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MG summary (ORGnC&ORG4) 
orig_succ orig_trust f/up_succ f/up_trust 
overall contacts 13.00 13.00 17.00 17.00 
Overall average 2.54 2.54 3.18 2.94 
no of matches 4.00 4.00 4.00 4.00 
revised average 3.25 3.50 3.00 2.75 
success trust 
up2 up 1 
up 1 1.00 down 1 1.00 
down 1 2.00 down 2 1.00 
down 2 down 3 
same 1.00 same 2.00 
total re-score 4.00 total re-score 4.00 
SG summary (ORGnC&ORG4) 
orig_succ orig_trust f/up_succ f/up_trust 
overall contacts 24.00 24.00 26.00 26.00 
Overall average 2.58 3.38 2.42 3.31 
no of matches 24.00 24.00 24.00 24.00 
revised average 2.58 3.38 2.63 3.58 
success trust 
up 2 up 1 10.00 
up 1 5.00 down 1 1.00 
down 1 4.00 down 2 2.00 
down 2 down 3 
same 15.00 same 11.00 
total re-score 24.00 total re-score 24.00 
ORGnA 
DW summary (ORGnA LR ) 
orig_succ orig_trust f/up_succ f/up_trust 
overall contacts 11.00 11.00 12.00 12.00 
Overall average 3.09 3.18 2.83 3.00 
no of matches 11.00 11.00 11.00 11.00 
revised average 3.09 3.18 3.09 3.27 
success trust 
up 2 up 1 1.00 
up 1 down 1 
down 1 down 2 
down 2 down 3 
same 11.00 same 10.00 
total re-score 11.00 total re-score 11.00 
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AJ summary (ORGnA LR ) 
overall contacts 
Overall average 
no of matches 
revised average 
success 
up2 
up 1 
down 1 
down 2 
same 
total re-score 
Ne summary (ORGnA LR ) 
overall contacts 
Overall average 
no of matches 
revised average 
success 
up2 
up 1 
down 1 
down 2 
same 
total re-score 
ORGnB 
JMin summary (ORGnB PSM ?) 
overall contacts 
Overall average 
no of matches 
revised average 
revised average 
success 
up 1 
down 1 
down 2 
down 3 
same 
total re-score 
ori9_sucC 
17.00 
2.18 
11.00 
3.36 
1.00 
3.00 
7.00 
11.00 
orig_succ 
20.00 
2.50 
18.00 
2.78 
1.00 
9.00 
1.00 
1.00 
6.00 
18.00 
orig_trust 
17.00 
2.18 
11.00 
3.36 
orig_trust 
20.00 
2.60 
18.00 
2.89 
f/up_succ f/up_trust 
11.00 11.00 
3.18 3.27 
11.00 11.00 
3.18 3.27 
trust 
up 1 2.00 
down 1 3.00 
down 2 
down 3 
same 6.00 
total re-score 11.00 
f/up_succ f/up_trust 
18.00 18.00 
18.00 18.00 
3.22 3.06 
trust 
up 1 6.00 
down 1 1.00 
down 2 1.00 
down 3 
same 10.00 
total re-score 18.00 
ori9_sucC orig_trust 
8.00 
f/up_succ flu p_tru st 
8.00 41.00 41.00 
2.88 
1.00 
4.00 
1.00 
1.00 
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2.75 2.54 3.20 
1.00 1.00 1.00 
3.00 1.00 1.00 
NB rating scale 1 to 5 
trust 
up 1 
down 1 
down 2 
down 3 
same 
total re-score 
1.00 
1.00 
NG summary (ORGnB PSM K) 
orig_succ orig_trust f/up_succ flu p_tru st 
21.00 21.00 20.00 20.00 
overall contacts 0.95 0.76 0.90 0.90 
Overall average 5.00 5.00 5.00 5.00 
no of matches 4.00 3.20 3.60 3.60 
revised average 
success trust 
up 1 up 1 2.00 
down 1 2.00 down 1 
down 2 
down 3 
same 3.00 same 3.00 
total re-score 5.00 total re-score 5.00 
KM summary (ORGnB PSM K) 
orig_succ orig_trust f/up_succ f/up_trust 
55.00 55.00 55.00 55.00 
overall contacts 2.80 2.36 
Overall average 44.00 44.00 44.00 44.00 
no of matches 3.50 2.95 3.09 3.00 
revised average 
success trust 
up 1 2.00 up 1 13.00 
down 1 18.00 down 1 11.00 
down 2 1.00 
down 3 
same 23.00 same 20.00 
total re-score 44.00 total re-score 44.00 
JM summary (ORGnB PSM G) 
orig_succ orig_trust f/up_succ f/up_trust 
overall contacts 47.00 47.00 42.00 42.00 
Overall average 3.06 3.00 2.79 2.62 
no of matches 42.00 42.00 42.00 42.00 
revised average 3.07 2.95 2.79 2.62 
success trust 
up 1 3.00 up 1 6.00 
down 1 13.00 down 1 14.00 
down 2 1.00 3.00 
down 3 
same 25.00 same 19.00 
total re-score 42.00 total re-score 42.00 
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HB summary (ORGnB PSM J) 
136.00 133.00 144.00 134.00 
overall contacts 41.00 41.00 43.00 43.00 
Overall average 3.32 3.24 3.35 3.12 
no of matches 34.00 34.00 34.00 34.00 
revised average 3.41 3.21 3.32 3.29 
success trust 
up 1 6.00 up 1 5.00 
down 1 1.00 down 1 5.00 
down 2 1.00 
down 3 1.00 
same 26.00 same 23.00 
34.00 34.00 
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Appendix U 
Additional research activities 
Activity Identifier A B C AC All 
Research Launch RL ./ 
Planning PLA,PLB,PLC ./ ./ ./ 
Interim Reviews: 2001 IR1A,IR2A,IR1B,IR2B,IR1C ./ ./ ./ 
2002 IR3A, IR4A, IR5A,IR6A ./ ./ 
IR3B, IR4B, IR5B, IR6B ./ ./ 
IR2C, IR3C, IR4C, IR5C ./ ./ 
2003 IR7A,IR8A,IR7B,IR6C ./ ./ ./ 
Major Reviews: 2002 MR1, MR2 ./ 
2003 MR3, MR4, MR5, MR6 ./ 
2004 MR7, MR8, MR9 ./ 
Focus GroupslWorkshops FG1,FG2,FG7,FG15 ./ ./ 
FG3, FG5, FG6, FG8, FG9, ./ ./ 
FG10, FG13, FG14 
FG4, FG11, FG11, FG14, FG16 ./ 
Conference Paper/Participation CP1, CP2, CP3, CP4, CP5 ./ 
Table U1 Matrix of additional activities by industrial1 and academic contribution (ACl 
1 Company A, Company B, Company C 
2 Academics in other national and international institutions 
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Timeline of research activities 
Additional: 
Month End Company A CompanyB CompanyC Academicllndustrial 
31-May-01 Initial meeting Initial meeting Initial meeting PKS1 
30-Jun-01 Research Launch 
31-Jul-01 Scoping study CS1 PKS2 
31-Aug-01 Questionnaires & interviews Scoping study CS2 Scoping study CS3 & CS4 NJB1 
30-Sep-01 Questionnaires out 
31-0ct-01 Final interviews & IR1A CS2 launch, maps, sub-group interviews, IR1 B, FG1 
30-Nov-01 IR2A&FG3 IR2B & FG2 Interviews & IR1C & FG4 NJB2 & PKS3 
31-Dec-01 
31-Jan-02 NJB3 & MR1 & NJB4 
28-Feb-02 IR3A& FG5 IR3B IR2C 
31-Mar-02 IR4A & CS5 planning IR4B & CS8 planning IR3C NJB5,NJB6,NJB7 
30-Apr-02 CS5 launch & 1 st map CS10 planning NJB8 
31-May-02 CS10 launch & maps NJB9,NJB10 
30-Jun-02 IR5A IR4C CP1, MR2, NJB11 & NDB1 
31-Jul-02 CS6 & FG6 IR5B & individual interviews 
31-Aug-02 
30-Sep-02 FG8 @ client & IR6A IR6B & FG7 
31-0ct-02 IR5C NDB2 & NH 
30-Nov-02 CS7 & FG9 
31-0ec-02 
31-Jan-03 FG10 @ client MR3 
28-Feb-03 IR7A IR7B IR6C & FG11 
31-Mar-03 IR8A& FG12 
. 
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!""'----------------------------------------
Timeline of research activities 
30-Apr-03 FG13 & CS11 planning MR4 
31-May-03 
30-Jun-03 CS11 & FG14 MR5, CP2 
31-Jul-03 CS11 &FG14 
31-Aug-03 
30-Sep-03 FG15 & further planning CP3, MR6 
31-0ct-03 CP4 
30-Nov-03 IRD1 
31-Dec-03 
31-Jan-04 FG16 MR7 
29-Feb-04 PKS4 
31-Mar-04 
30-Apr-04 
31-May-04 FG17 CP5 
30-Jun-04 CSOM ILC & FG18, AD1 &NDB3 
31-Jul-04 
31-Aug-04 
30-Sep-04 IR7C & FG18 MR9 
31-0ct-04 
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